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DEFENSE  MAPPING  AGENCY  TECHNICAL  MANUAL  8358.1 

DATUMS,  ELLIPSOIDS,  GRIDS,  AND 
GRID  REFERENCE  SYSTEMS 

FOREWORD 

1 .  This  manual  states  current  authoritative  guidance  for  the  use  and  portrayal  of  grid 
and  grid  reference  systems  information  as  applicable  to  maps  and  charts  compiled  for 
the  United  States  Department  of  Defense  (DoDJ. 

2.  This  publication  contoins  no  copyrighted  material  and  has  been  approved  for  public 
release;  distribution  is  unlimited.  Department  of  Defense  users  may  order  from  the  Defense 
Mopping  Agency  Combat  Support  Center,  ATTN:  DDCP,  Woshington,  D.C.  20315-0020. 
All  other  requests  should  be  directed  to  the  National  Technical  Information  Center,  Cameron 
Station,  Alexandria,  Va.  22314-6145. 


MARCUS  J.  BOYLE 
Colonel,  USAF 
Chief  of  Staff 
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CHAPTER  1 
GENERAL 


M  AUTHORITY. 

This  document  is  issued  under  the  authority  delegated  by  DoD  Directive  5105.40,  subject; 
Defense  Mapping  Agency  (DMA),  23  April  1986. 

1-2  REFERENCE. 

JCS-MOP  88,  Position  Reference  Procedures,  8  May  1981. 

1-3  LIST  OF  DOCUMENTS  REFERENCING  DA  TM  5-241. 

The  DMA  TM  8358  series  replaces  the  DA  TM  5-241  series  of  manuals  as  a  technical 
reference  document  in: 

1-3.1  STAN  AG  2211,  subject:  Geodetic  Datums,  Spheroids,  Grids,  and  Grid  References, 
4  May  1983. 

1-3.2  STANAG  3676,  subject:  Marginal  Information  on  Land  Mops  and  Aeronautical 
Charts,  27  April  1972. 

1  -3.3  QSTAG  544,  subject:  Geodetic  Datums,  Spheroids,  Grids,  ond  Grid  References, 
6  August  1984. 

1-3  4  IHO  Circular  Letter  9,  International  Horizontal  Datum  for  Chart  Reference,  15  March 
1983. 

1-3.5  IHO  Circular  Letter  44,  Transformation  Notes,  14  December  1983. 

1-3.6  IHO  Circular  Letter  46,  International  Horizontal  Datum  for  Chart  Reference,  16 
December  1983. 

1  -3.7  IHO  Circular  Letter  1 8,  Indication  on  Charts  of  Relationship  of  Horizontal  Datum  to 
Worldwide  and  Other  Datums,  17  May  1984. 

1-3.8  IHO  Circular  Letter  46,  Indication  on  Charts  of  Relationship  of  Horizontal  Datum 
to  Worldwide  and  Other  Datums,  14  December  1984. 

1-4  PURPOSE. 

1-4.1  This  manual  provides  guidance  to  DoD  Mapping,  Charting  and  Geodesy  (MC&Gj 
production  elements,  product  users,  and  system  developers  on  the  application  of  grids, 
datums,  ellipsoids,  and  grid  reference  systems  within  the  DoD. 

1-4.2  It  describes  the  standard  methods  for  selecting  and  portraying  grids  on  maps  and 
charts  at  scoles  of  1:1,000,000  and  larger.  Descriptions  are  based  on  the  following 
categories. 

1 -4.2,1  Topographic  Maps. 

1 -4.2.2  Hydrographic  Charts. 

1 -4.2.3  Aeronautical  Charts. 

1-5  SCOPE. 

1-5.1  This  manual  specifies  the  use  of  geodetic  datums,  ellipsoids,  grids  and  grid  re¬ 
ference  systems  used  in  the  production  of  maps  and  charts  for  the  DoD. 
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The  Universal  Transverse  Mercator  and  Universal  Polar  Stereographic  grids,  the  Military 
Grid  Reference  System,  and  nonstandard  grid  reference  systems  ore  described- 

1  -5.2  Detailed  instructions  and  formats  for  grid  depictions  and  labeling,  grid  margin  data, 
declination  data,  etc.  are  contained  in  the  DMA  product  specifications  for  approved 
topographic,  hydrographic,  and  aeronautical  products. 

1-6  UTILIZATION. 

1-6.1  TM  8358.1  is  to  bo  used  by  DoD  MC&G  production  elements,  product  users,  and 
DoD  system  developers  in  the  application  of  datums,  ellipsoids,  grids,  and  grid  reference 
systems. 

1-6.2  Users  are  cautioned  that  the  information  contained  herein  applies  to  current  and 
future  MC&G  production,  and  doos  not  necessarily  apply  to  products  that  are  currently 
available  through  the  DoD  supply  system. 

1-7  DEFINITIONS. 

1-7.1  Major  Grid.  The  primary  grid  or  grids  on  a  map  or  chart. 

1-7.2  Military  Grid  Reference  System  (MGRS).  The  alphanumeric  position  reporting  system 
used  by  U.S.  military.  A  full  description  is  provided  in  Chapter  3. 

1-7.3  Nonstandard  Grids.  Grids  other  than  UTM  ond  UPS,  such  as  Ceylon  Belt,  Indio 
Zone  HA,  West  Malaysian  RSO  (Metric)  Grid,  etc. 

1-7.4  Operotional  Grid.  A  grid  in  current  operational  use.  Generally  this  would  be  the 
preferred  grid  but  could  be  a  previously  prescribed  grid. 

1-7.5  Overlopping  Grid.  A  major  grid  from  a  neighboring  area  primarily  intended  to 
focilitate  military  surveying  and  fire-control. 

1  -7.6  Preferred  Grid.  The  grid  designated  by  the  DoD  for  production  of  new  maps, 
charts,  and  digital  geographic  data;  and  shown  on  the  “Index  to  Preferred  Grids,  ^^tums, 
and  Ellipsoids  Specified  for  New  Mapping"  (Appendix  D). 

1-7.7  Prescribed  Grid.  The  grid  that  is  locally  prescribed  by  the  country  of  origin  or 
military  commander. 

1-7.8  Secondary  Grid.  Any  grid,  other  than  the  primary  grid,  required  for  combined 
operations  application.  Tick  marks  along  the  neat  linos  are  the  preferred  method  of  por¬ 
trayal.  Such  grids  should  remain  on  the  maps  or  charts  so  long  as  the  secondary  grid 
remains  in  use. 

1-7.9  Standard  Grid.s.  The  Universal  Transverse  Mercator  (UTM)  grid  and  the  Universal 
Polar  Stereographic  (UPS)  grid. 

1-7.10  World  Geogrophic  Reference  System  (GEOREF).  A  worldwide  position  reference 
system  that  may  be  applied  to  any  map  or  chart  graduated  in  latitude  and  longitude  (with 
Greenwich  cs  prime  meridian)  regardless  of  projection.  It  provides  a  method  of  expressing 
positions  in  a  form  suitable  for  reporting  and  plotting.  The  primary  use  is  for  interservice 
end  interallied  reporting  of  aircraft  and  air  target  oositions. 

1-7.11  Other  Key  Terms. 

1-7.11.1  Bleeding  Edge.  That  edge  of  a  map  or  chart  on  which  cartographic  detail  is 
extended  beyond  the  neatline  to  the  edge  of  the  sheet. 
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1  -7, 1 1 .2  Coordinate  Reference  Notation.  Grid  coordinates  are  given  in  terms  of  linear 
measurement,  usually  meters  but  occasionally  in  yards,  feet,  or  other  units.  Geographic 
coordinates  are  given  in  terms  of  angular  measurement,  usually  in  degrees,  minutes,  and 
seconds  but  occasionally  in  grads. 

1-7.11.3  Datum.  As  used  in  this  manual,  datum  refers  to  the  geodetic  or  horizontal 
datum.  The  classical  datum  is  defined  by  five  elements  giving  the  position  of  the  origin 
(two  elements),  the  orientation  of  the  network  (one  element),  and  the  parameters  of  a 
reference  ellipsoid  (two  elements).  More  recent  definitions  express  the  position  and  orien¬ 
tation  as  functions  of  the  deviations  in  the  meridian  and  In  the  prime  vertical,  the  geoid- 
ellipsiod  separation,  and  the  porameters  of  a  reference  ellipsoid.  The  World  Geodetic 
System  datum  gives  positions  on  a  specified  ellipsoid  with  respect  to  the  center  of  mass 
of  the  earth. 

1  -7. 1 1 .4  Easting.  Eastward  (that  is  left  to  right)  reading  of  grid  values  on  o  map. 

1  -7. 1 1 .5  Ellipsoid.  An  ellipsoid  or  ellipse  of  revolution  is  a  mathematical  figure  generated 
by  the  revolution  of  an  ellipse  about  one  of  its  axes.  The  ellipsoid  that  approximates  the 
geoid  is  an  ellipse  rotated  about  its  minor  axis,  or  on  cbic.e  spheroid. 

1-7.11.6  False  Easting.  A  value  assigned  to  the  origin  of  eastings,  in  a  grid  coordinate 
system,  to  avoid  the  inconvenience  of  using  negative  coordinates. 

1-7.1 1.7  False  Northing.  A  value  assigned  to  the  origin  of  northings,  in  a  grid  coordinate 
system,  to  ovoid  the  inconvenience  of  using  negative  coordinates. 

1-7.11 .8  Geoid.  The  equipotential  surface  in  the  gravity  field  of  the  Earth  which  coincides 
with  the  undisturbed  mean  sea  level  extended  continuously  through  the  continents.  The 
direction  of  gravity  is  perpendicular  to  the  geoid  at  every  point.  The  geoid  is  the  surface 
of  reference  for  astronomic  observations  and  for  geodetic  leveling. 

1-7.11.9  Graticule.  A  .letwork  of  lines  representing  parollels  of  latitude  and  meridians 
of  longitude  forming  a  map  projection. 

1-7.11.10  Grid.  Two  sets  of  parallel  lines  intersecting  at  right  angles  and  forming 
squares;  a  rectangular  Cartesian  coordinate  system  that  is  superimposed  on  maps,  charts, 
and  other  similar  representations  of  the  earth's  surface  in  an  accurate  and  consistant 
manner  to  permit  identification  of  ground  locations  with  respect  to  other  locations  and 
the  computation  of  direction  and  distance  to  other  points. 

1-7.11.11  Isogonic  Line.  A  line  drawn  on  a  map  or  chart  joining  points  of  equal  magnetic 
declination  for  o  given  time.  The  line  connecting  points  of  zero  declination  is  the  agonic 
line.  Lines  connecting  points  of  equal  annual  chonge  are  isopors.  The  Magnetic  Variation 
chart  for  the  current  5-year  epoch  is  available  from  the  DMACSC. 

1-7.1 1.12  Loxodrome.  A  line  on  the  surface  of  the  Earth  cutting  all  meridians  at  the 
same  angle,  a  rhumb  line. 

1-7.11.13  Map  Projection.  An  orderly  system  of  lines  on  a  plane  representing  a  cor¬ 
responding  system  of  imaginary  lines  on  an  adopted  terrestrial  datum  surface.  A  mop 
projection  may  be  derived  by  geometrical  construction  or  by  mathematical  analysis. 

1-7.1 1.14  Neatline.  The  lines  that  bound  the  body  of  a  map,  usually  parallels  and  meri¬ 
dians  (but  may  be  conventional  or  artiitrary  grid  lines);  also  called  sheet  lines. 

1-7.11.15  Northing.  Northward  (that  is  from  bottom  to  top)  reading  of  grid  values  on  a 
mop. 
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1-7.11.16  Spheroid.  A  mathematical  figure  closely  approaching  the  geoid  in  form  and 
size,  used  os  a  surface  of  reference  for  geodetic  surveys.  In  geodesy  spheroid  and  el¬ 
lipsoid  are  synonymous  terms.  Ellipsoid  will  be  used  in  this  manual. 

1-8  CROSS  REFERENCE  TO  OTHER  VOLUMES. 

1-8.1  DMA  TM  8358.2,  The  Universal  Grids:  Universal  Transverse  Mercator  (UTM),  and 
Universal  Polar  Stereographic  (UPS)  is  scheduled  for  distribution  the  4th  quarter  of  FY  87. 

1-8.2  DMA  TM  8358.3,  Users  Guide  to  the  DMA  Digital  Geodetic  Parameters  File.  The 
print  date  of  this  volume  has  not  been  scheduled. 

1-8.3  The  DMA  TM  8358  series  will  replace  the  Department  of  the  Army  TM  5-241 
series  manuals. 

1-9  REFERENCE  SYSTEMS. 

1-9.1  Rectangular  grid  reference  systems  ore  usually  shown  on  military  maps  and  charts 
at  scales  of  1 : 1 ,000,000  and  larger.  Mops  and  charts  at  all  scales  show  the  geographic 
graticule.  Maps  and  aeronautical  charts  at  1:250,000  scale  and  smaller  show  the  GEOREF. 

1-9.2  The  Military  Grid  Reference  System  is  described  in  Chapter  3. 

1-9.3  Grid  reference  systems  used  with  operationol  nonstandard  grids  are  described  in 
Chapter  4. 

1-9.4  The  geographic  coordinates  are  described  in  Chapter  5. 

1-10  STANDARD  AND  NONSTANDARD  GRIDS. 

1-10.1  The  standard  grid  for  polar  areas  north  of  84’  nvirth,  ond  south  of  80°  south, 
is  the  Universol  Polar  Stereographic  (UPS)  grid. 

1-10.2  Between  84°  north  and  80°  sooth,  the  standard  grid  is  the  Universal  Tronsverse 
Mercator  (UTM)  grid.  Other  grid  systems  are  being  phased  out.  The  long  term  objective 
is  to  convert  the  mapping  of  all  areas  of  the  world  to  UTM  and  UPS  grids. 

1-10.3  Normally,  grids  ore  not  portrayed  on  maps  at  scales  smaller  than  1:1,000,000. 

1-11  MULTIPLE  GRIPS. 

The  use  of  mih'ary  grids  presents  complex  conditions  in  junction  areas,  i.e.,  grid 
zone  junctions  within  a  grid  system,  grid  junctions  between  various  grid  systems,  datum 
junctions,  and  junctions  between  ellipsoids.  Despite  this  complexity,  the.se  conditions  lend 
themselves  to  a  uniform  graphical  treatment  of  the  grids  with  differences  in  grid  orien¬ 
tation  and  grid  color,  labels,  and  values.  The  treatment  of  grids  under  various  junction 
conditions  is  prescribed  in  later  chapters  of  this  manual. 

1-12  OVERLAPPING  GRIDS. 

Maps  at  scales  of  1 : 1 00,000  and  larger,  falling  within  approximately  40  kilometers 
of  a  grid  junction,  datum  junction,  or  ellipsoid  junction,  usually  show  the  adjacent  (over¬ 
lapping)  grid  by  ticks  and  values  around  the  neatline.  In  some  instances,  a  coordinate 
conversion  note  may  be  used  instead  of  an  overlapping  grid. 

1-13  EXTENDED  GRID. 

An  extended  grid  is  a  form  of  overlapping  grid  used  on  city  maps.  It  provides 
total  coverage  of  a  map  on  a  single  grid  when  a  portion  of  the  map  falls  on  an  adjacent 
grid.  The  major  grid  is  extended  to  cover  the  adjacent  area  and  is  shown  by  full  lines. 
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M4  GRID  AND  DATUM  RELATED  MARGINAL  NOTES. 

Marginal  notes  on  mops  und  charts  should  include  projection,  ellipsoid,  grid  zone 
or  belt,  horizontal  datum,  and  magnetic  declination  data.  Specific  treatment  of  these  items 
on  eoch  product  is  covered  in  the  various  product  specifications. 
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CHAPTER  2 

DATUMS,  ELIIPSOIDS,  PROJECTIONS 
AND  MILITARY  GRIDS 


2-1  GENERAL. 


2-1.1  The  Earth  is  not  a  sphere,  but  an  ellipsoid,  flattened  slightly  at  the  poles  and 
bulging  somewhat  at  the  Equator.  The  ellipsoid  is  used  as  a  surface  of  reference  for  the 
mathematical  reduction  of  geodetic  and  cartographic  data. 

2-1.2  A  map  projection  is  the  systematic  drawing  of  lines  representing  the  meridians  and 
parallels  (the  graticule)  on  a  flat  surface.  Different  projections  have  unique  characteristics 
and  serve  differing  purposes.  They  are  depicted  by  projecting  the  graticule  of  the  ellipsoid 
onto  a  plane;  the  intersections  of  the  graticule  are  computed  in  terms  of  the  ellipsoid. 

2-1.3  U.S.  military  maps  use  the  sexagesimal  system  of  angular  measurement  (the  di¬ 
vision  of  a  full  circle  into  360°)  for  designating  the  values  of  the  graticule.  A  degree  is 
divided  into  60  minutes,  and  each  minute  into  60  seconds.  Parallels  are  numbered  north 
and  south  from  0°  at  the  equator  to  90°  at  the  poles.  Meridians  are  numbered  east  and 
west  from  0°  at  the  prime  meridian  to  a  common  180°  meridian.  The  prime  meridian  for 
U.S.  military  mapping  is  Greenwich,  England.  Some  foreign  maps  may  use  the  centesimal 
(decimal)  system  of  angular  measurement  (the  division  of  a  full  circle  into  400  grads).  A 
grad  (or  gon)  is  divided  into  100  centigrads  (grad  minutes),  and  each  centigrad  into  100 
deci-milligrads  (grad  seconds).  Prime  meridians  other  than  Greenwich  may  also  be  used  in 
non-U. 5.  mapping. 

2-1.4  Grids  are  applied  to  maps  to  provide  a  uniform  system  for  referencing  and  making 
measurements.  There  is  a  definite  relationship  between  the  grid  and  the  graticule  so  thot 
a  corresponding  geographic  position  con  be  determined  for  each  grid  position. 

2-2  DATUMS. 

The  identification,  pertinent  descriptive  information,  parameters,  and  attendant 
explanatory  footnotes  for  geodetic  datums  currently  in  use  are  contained  in  table  1 . 
These  datums  are  used  in  the  production  of  new  and  revised  topographic  maps,  joint 
operations  graphics,  and  selected  large  scale  nautical  charts.  The  listing  corresponds  to 
that  shown  in  Appendix  D  which  also  graphically  depicts  their  areas  of  application. 

2-3  TRANSFORMING  COORDINATES  FROM  ONE  DATUM  TO 
ANOTHER  DATUM. 

2-3.1  Coordinates  may  be  transformed  from  one  geodetic  datum  to  onother  geodetic 
datum  by  using  the  Abridged  Molodenskiy  Datum  Transformation  Formulas: 

AO"  =  (-AXsinOcosA-AYsinOsinX  +  AZcosO  (oAf  -t  fAa)sin20]/[RMSinl"] 

AX"  =  [-AXsinX  -t  AYcosA.]/[RNCos<I>sinl"] 

AH  =  AXcosOcosa  h-  AYcosOsinA.  +  AZsinO  -t  (oAf  +  fAajsin^O  -  Aa 

where 

O  =  geodetic  latitude. 

X  =  geodetic  longitude 

H  =  the  distance  of  a  point  above  or  below  the  ellipsoid  measured  along  the 
ellipsoid  normal  through  the  point. 

(2-3.1  is  continued  on  page  2-6) 
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FOOTNOTES-GEODETIC  DATUMS  FOR  MAP  PRODUCTION 

1 .  {  (Xi)  and  t|  (Eta)  are  deviations  of  the  vertical  at  the  datum  point. 

^  =  deviation  in  the  meridian  «  4>a-<Pg 

r)  s  deviation  in  the  prime  vertical  ^  |^a  XolcosO 

Subscripts  A  and  c.  refer  to  Astronomic  and  Geodetic  values  respectively.  Latitude  is 
reckoned  positive  northward  and  longitude  is  reckoned  positive  eastward. 

2.  The  World  Geodetic  System  (WGS)  is  not  referenced  to  a  single  datum  point.  It  re¬ 
presents  an  ellipsoid  whose  placement,  orientation,  and  dimensions  best  fit  the  Eartii's 
equipotential  surface  which  coincides  with  the  geoid.  The  system  was  developed  from  a 
worldwide  distribution  of  terrestrial  grovity  measurements  and  geodetic  satellite  obser¬ 
vations.  Several  different  ellipsoids  have  been  used  in  con|unction  with  the  various  date 
WGS  determinations.  The  dimensions  of  the  WGS  72  Ellipsoid  ore: 

o  =  6,378,135  meters 
f  =  1/298.26 

The  dimensions  of  the  WGS  84  Ellipsoid  are: 

a  r  6,378,137  meters 
f  =  1/298.25722  3563 

3.  This  datum  is  not  defined  in  terms  of  an  origin.  It  results  from  a  retriangulotion  of 
the  creo  to  a  number  of  points  whose  latitude  and  longitude  were  known  with  respect 
to  Greenwich. 

4.  The  dimensions  of  the  Clarke  1880  Ellipsoid  adopted  by  different  countries  vary  in 
accordance  with  which  of  Clarke's  original  dimensions  ore  used;  (o,  b)  or  (o,  f),  or  which 
foot-meter  relationship  is  used  to  convert  the  units  from  foot  to  meters.  In  the  area  re¬ 
ferenced  to  Arc  1950  datum,  the  aimensions  adopted  are: 

Semimajor  axis:  a  =  6,378,249.145326  meters 
Semiminor  axis:  b  »  6,356,514.960721  meters 

The  above  figures  yield: 

Flattening:  f  =  1/293.4663076 

In  the  areas  of  Merchich  and  Voirol  datum,  the  dimensions  adopted  are: 

a  *  6,378,249.2  meters 
b  =  6,356,515.0  meters 

The  above  figures  yield: 

f  =  1/293.4660208 

The  values  adopted  by  the  Department  of  Defense  ore: 

o  =  6,378,249.145  meters 
f  =  1/293.465 

The  above  figures  yield; 

b  =  6,356,514.8696  meters 

Table  1.  Geodetic  Dotums  Used  In  Mop  Production  -  continued. 
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5.  Dimensions  of  the  War  Office  Ellipsoid  derived  by  G.  T.  McCaw  (1924)  are: 

a  -  6,378,300.58  meters 
f  -=  1/296. 

6.  Prime  vertical  deflection  is  unknown. 

7.  Deviations  for  this  station  are  unknown. 

8.  Local  Astro  refers  to  several  independently  determined  datum  origins  or  to  areas 
where  mops  ore  positioned  by  a  network  of  astronomic  positions  that  are  not  inter¬ 
connected. 

/',M  •  1.  Geodetic  Dotums  Used  in  Map  Production-continued. 
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A<I>,  AX,  AH  =  corrections  to  transform  the  geodetic  coordinates  from  the  input 
datum  to  the  output  datum  (output  minus  input] . 

AX,  AY,  AZ  >=  shifts  between  ellipsoid  centers  of  the  input  datum  and  the  output 
datum. 

a  =  semi-major  axis  of  the  input  ellipsoid, 
f  »  flattening  of  the  input  ellipsoid. 

Aa,  Af  =  differences  between  the  parameters  of  the  input  ellipsoid  and  the  output 
ellipsoid  (output  minus  input). 

e  =  eccentricity. 

e’  =  2f  -  f2 

R„  -  rodius  of  curvoture  in  the  meridian. 

=  0(1  -  e’]/(l  -  e2sin3<t>)3/3 

=  radius  of  curvature  in  the  prime  vertical- 
=  o/(l  -  e^sin^Oj'/J 

sin  1'  =  (0.48481  3681 1)(10 

2-3.2  Table  2  (Molodenskiy  Transformation  Constants  to  convert  from  local  datum  to 
WGS  72)  lists  the  AX,  AY,  AZ,  Aa,  and  Af  to  transform  coordinates  from  the  various 
datums  shown  in  Appendix  D  to  WGS  72.  Values  for  a  and  f  are  listed  with  figure  1. 

2-3.3  The  direction  of  the  transformation  may  be  reversed  by  changing  the  signs  of 
AX,  AY,  AZ,  Aa,  and  Af.  Note  also  that  R^  and  R^  must  be  computed  with  respect  to  the 
input  ellipsoid. 

2-4  ELLIPSOIDS. 

2-4.1  Several  ellipsoids  are  presently  used  in  U.S.  military  mapping.  The  goal  is  to 
eventually  refer  all  positions  to  the  World  Geodetic  System  (WGS),  which  has  a  specific 
set  of  defining  parameters,  or  to  a  WGS  compatible  ellipsoid.  Ellipsoids  may  be  defined 
by  a  combination  of  algebraically  related  dimensions  such  as  the  semi-major  and  semi¬ 
minor  axes  or  the  semi-mujor  axis  and  the  flattening.  Figure  1  illustrates  the  defining 
elements  and  lists  the  dimensions  of  the  ellipsoids  used  by  the  Defense  Mapping  Agency. 

2-4.2  Appendix  D  (Index  of  Preferred  Grids,  Datums,  and  Ellipsoids  Specified  for  New 
Mopping)  identifies  the  extent  of  currently  effective  ellipsoids. 

2-5  PROJECTIONS. 

2-5.1  The  projections  used  as  the  framework  of  all  U.S.  military  maps  have  a  common 
charocteristic  in  that  they  are  conformal.  Conformality  indicates  that  small  areas  retain 
their  true  shape;  angles  closely  opproximate  their  true  values;  and,  at  any  point,  the  scale 
is  the  same  in  all  directions. 

2-5.2  Certain  projections  are  prescribed  for  U.S.  militaiy  topographic  mopping: 

2-5  2. 1  Maps  ot  scales  of  1:500,000  and  larger  for  areas  between  80’  south  and  84° 
north  are  based  on  the  Transverse  Mercator  Projection. 

2-5. 2. 2  Maps  at  1:1,000,000  scale  between  80°  south  and  84*  north  are  based  on 
the  Lambert  Conformal  Conic  Projection. 

2-5. 2. 3  Maps  at  1:1,000,000  scale  and  larger  of  the  polar  regions  (south  of  80*  south 
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2  Molodenskiy  Tronsfofmotion  Constants  to  Convert  From  locol  Oofam  to  WGS  72  -  continued. 
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ELIIPSOID 

SEMI-MAJOR  AXIS  (0) 

SEMI-MINOR  AXIS  |b) 

l/f 

AIRY 

6,377,563.396 

6,356,256.910 

299.32496 

46 

AUSTRALIAN  NATIONAL  OR 
GEODETIC  REFERENCE  SYSTEM 

1967 

6,378,160 

6,356,774.7192 

298.  5 

BESSEL 

6,377,397.155 

6,356,078.9629 

299.15281 

28 

CLARKE  1866 

6,378,206.4 

6,356,583.8 

294.97869 

82 

CLARKE  1880 

6,378,249.145 

6,356,514.8696 

293.465 

EVEREST 

6,377,276.34518 

6,356,075.41511 

300.8017 

GEODETIC  REFERENCE  SYSTEM 

1980= 

6,378,137 

6,356,752.3141 

298.25722 

2101 

INTERNATIONAL 

6,378,388 

6,356,91  1.9462 

297 

MODIFIED  AIRY 

6,377,340.189 

6,356,034.446 

299.325 

MODIFIED  EVEREST3 

6,377,304.063 

6,356,103.039 

300.8017 

WORLD  GEODETIC  SYSTEM  1972 

6,378,135 

6,356,750,5 

298.26 

WORLD  GEODETIC  SYSTEM  1984 

6,378,137 

6,356,752  3141 

298.25722 

3563 

>  The  flatler.ing  f=(a-b!/a.  It  is 

normally 

expressed  by  the  reciprocol  1/f. 

1  for  cortogrophic  purposes,  the  GRS  80  and  WGS  84  ellipscids  ore  interchangeable. 

3  This  ellipsoid  has  the  some  flattening  as  the  Everest  Ellipsoid,  but  o  slightly  lorger  axis  (28  meters)  because  of 
the  difference  between  foot-meter  relationships  used  In  Malaysia  and  the  one  used  in  Indio. 

/-'if/iirc  /  Defining  Porometers  of  Ellipsoids. 
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and  north  of  84°  north]  ore  based  on  the  Polar  Stereographic  Projection. 

2-5. 2. 4  General  maps  at  scales  smaller  than  1:1,000,000  are  based  on  projections 
individually  selected  to  conform  with  the  intended  use  of  the  map.  Because  of  their  variety, 
complexity,  ond  limited  use,  such  projections  are  not  described  in  this  mani,al. 

2-5. 2. 5  Projections  for  nautical  and  aeronautical  charts  ere  di^^cussed  in  Chapters  9, 
10,  and  11. 

2-5. 2. 6  Mops  produced  by  coproducing  nations  in  non-U. S.  areas  of  responsibility  muy 
be  bosed  on  other  projections  such  ns  the  Transverse  Mercator  Projection,  the  Lambert 
Conical  Orthomorphic  Projection  (Lambert  Conformal  Conic  Projection),  LaLorde  Projection, 
New  Zealand  Mop  Grid  Projection,  the  Rectified  Skew  Orthomorphic  Projection,  etc. 

2-5.3  The  following  paragraphs  contain  concepts  of  some  of  the  prescribed  projections; 
in  practice,  however,  the  projections  ore  reduced  to  a  plane  surface  by  use  of  mathe¬ 
matical  formulas.  (See  Chapter  I  for  references  to  mathematical  tables.)  Figures  2,  3,  4, 
5,  and  6  are  provided  as  an  aid  in  the  understanding  of  these  concepts. 

2-5.4  The  Mercator  Projection  is  not  normally  used  for  military  topographic  maps;  how¬ 
ever,  it  is  used  extensively  for  navel  ocean  navigation  and  bathymetric  charts.  Its  de¬ 
scription  also  serves  as  a  basis  for  understanding  the  Transverse  Mercator  Projection. 
The  Mercator  Projection  can  be  visualized  as  an  ellipsoid  projected  onto  a  cylinder  with 
tangency  established  at  the  Equator  and  with  the  polar  cxis  of  the  ellipsoid  in  coincidence 
with  the  cylinder  axis  as  shown  in  figure  2.  The  origins  of  the  projection  lines  vary  and 
are  about  three-quarters  of  the  way  bock  along  the  diameteis  in  the  equatorial  plane. 
When  the  cylinder  is  opened  end  flattened,  o  distortion  appears  in  the  polar  regions, 
in  as  much  as  the  line  representing  the  Equator  is  the  true  distance  and  each  parallel  is 
represented  by  a  line  as  long  as  the  Equator.  The  poles  are  infinitely  distant  from  the 
Equator  and  can  not  be  shown  on  the  projection.  Distortion  becomes  more  pronounced 
as  the  distance  north  and  south  of  the  Equator  increases.  For  example,  the  map  scale  at 
60°  north  and  60°  south  is  approximately  twice  that  at  the  Equator. 

2-5.5  A  Transverse  Mercator  Projection  is  a  Mercotor  Projection  where  the  cylinder  has 
been  rotated  or  transversed  90°.  The  ellipsoid  and  cylinder  are  thus  tongent  along  a 
meridian.  8/  projecting  the  surface  of  the  ellipsoid  onto  the  cylinder,  as  shown  in  figure 
3,  in  the  same  manner  os  for  the  Mercator  Projection,  the  Transverse  Mercator  Projection 
is  developed  on  the  surface  of  the  cylinder,  which  is  then  opened  and  flattened. 

2-5.5. 1  Distortion  -  The  east  and  west  extremities  appear  distorted  at  the  outer  edges 
when  projected  onto  a  cylinder.  The  two  shaded  areas  of  figure  3  show  the  varying  dis¬ 
tortion  of  two  equivalent  geographic  areas  on  the  same  projection.  Note  that  both  areas 
extend  15°  in  longitude  within  the  15  to  30°  north  latitude  band.  The  area  bounded  by 
the  60°  and  75°  meridians  is  greatly  magnified  in  comparison  to  the  area  bounded  by 
the  0°  and  15°  meridians.  When  a  meridion  is  tangent  to  the  cylinder  of  projection,  there 
is  no  distortion  along  that  meridian.  Distances  along  the  tangent  meridians  are  true  dis¬ 
tances,  and  all  distonces  within  3°  of  the  meridians  are  relatively  accurate.  Therefore, 
to  minimize  distortion,  the  Tronsverse  Mercator  Projection,  for  military  purposes,  uses  60 
longitudinal  zones,  each  zone  6°  wide.  For  example,  a  zone  centered  on  3°  (central 
meridian)  is  bounded  by  the  0°  and  6°  meridians,  and  a  zone  centered  on  9°  is  bounded 
by  the  6°  and  12°  meridians. 
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Figure  3.  Tronsverse  Mercator  Projection 


CM— Cenitdl  rntridian 
AB.  DE  — Lines  o»  secency  formed 
by  interseciions  of 
Cylinder  arid  ellipsoid 


(Si^e  and  shape  of  /ones  are  exaggerated 
for  illustration  purposes) 


OmN  and  increasing  northward 
lO.OOO.OOOmN  and  decreasing  southwaid 


Fiijun'  4. 


Socont  Condition  of  Tronsverse  Mercotor  Projection;  T> 
6-degree  Projection  Zone. 
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2-5. 5. 2  Secant  condition  -  The  cylinder  of  projection  is  modified  by  reducing  its  ellip¬ 
tical  dimensions  and  molcing  it  secant  to  the  ellipsoid,  intersecting  the  ellipsoid  along  lines 
parallel  to  the  central  meridian  (fig.  4).  For  the  Universal  Transverse  Mercator  grid  this 
condition  establishes,  in  one  6“  zone,  two  lines  of  secancy  approximately  180,000  meters 
east  and  west  of  the  central  meridian.  These  lines  of  secancy,  in  effect,  allow  a  more 
congruous  relationship  between  ellipsoid  and  map  distances  than  that  of  the  central 
meridian  tangency.  Since  the  central  meridian  of  all  zones  is  given  a  false  easting  value  of 
500,000  meters  east  (mE),  the  secant  lines  hove  coordinates  of  approximately  320,000  mE 
and  680,000  mE  respectively.  Figure  4  also  gives  a  schematic  representation  of.  the  scale 
distortion  in  any  6°  zone.  Note  that  the  scale  of  the  projection  at  the  lines  of  secancy 
is  exact. 

2-5. 5. 3  Scale  factor  -  For  most  military  operations,  map  and  ground  distances  are 
assumed  to  be  equivalent.  However,  in  certain  geodetic  and  artillery  operations,  where 
long  distances  are  involved  and  accuracy  of  results  is  essential,  it  is  necessary  to  correct 
for  the  difference  between  distonces  on  the  map  and  distances  on  the  ground.  This  is 
done  by  the  use  of  scale  factors  from  prepared  tables  or  by  formula.  For  the  Transverse 
Mercator  Projection,  the  scale  factor  is  1 .00000  (unity)  at  the  lines  of  secancy,  decreasing 
inwardly  to  0.9996  at  the  central  meridian,  and  increasing  outwardly  to  about  1.00010 
near  the  zone  boundaries  at  the  equator. 

2-5.6  The  Polar  Stereographic  Projection,  a  conformal  azimuthal  projection,  is  similar  in 
both  the  northern  and  southern  polar  regions.  The  projection  is  cfeveloped  on  a  plane 
tangent  at  a  pole  with  the  projection  lines  originating  from  the  opposite  pole.  The  plane 
is  perpendicular  to  the  minor  axis,  as  shown  in  figure  5.  For  use  with  the  Universal  Polar 
Stereographic  grid,  a  scale  factor  of  0.994  is  applied  at  the  origin  (pole)  to  lower  the 
plane  of  projection  to  intersect  the  sphere  at  approximately  81°07'  latitude.  This  arbitrary 
geometry  is  applied  to  reduce  the  maximum  scale  distortion  of  the  tongent  projection. 
As  shown  in  figure  5,  the  scale  is  exact  (unity  scale  factor)  at  approximately  81°07' 
latitude.  The  scale  factor  decreases  to  0.994  at  the  pole,  increases  to  1.0016076  ot 
80*00'  and  attains  its  maximum  value  of  1.0023916  at  79*30'.  The  scale  factor  is  con¬ 
stant  along  any  given  parallel. 

2-5.7  The  Lambert  Conformal  Conic  Projection  can  be  visualized  as  the  projection  of 
the  ellipsoid  onto  a  cone  whose  axis  coincides  with  the  polor  axis  of  the  ellipsoid  os  in 
figure  6.  Usually,  the  cone  is  secant  to  the  ellipsoid,  intersecting  along  two  parallels  of 
latitude.  These  two  parollels  ore  colled  standard  parallels.  Meridians  appear  as  straight 
lines  radiating  from  a  point  beyond  the  mapped  areas.  Parallels  appear  as  arcs  of  con¬ 
centric  circles  which  are  centered  at  the  point  from  which  the  meridians  radiate.  None 
of  the  parallels  appear  in  exactly  the  projected  positions;  they  ore  mathematically  adjusted 
to  produce  the  property  of  conformality.  This  adjustment  is  slight  if  the  standard  parallels 
ore  sufficiently  close  together. 

2-5.8  The  characteristics  of  prescribed  projections  are  tabulated  in  table  3. 

2-6  MILITARY  GRIDS. 

2-6.1  Military  grids  consist  of  parallel  lines  intersecting  at  right  angles  and  forming  a 
regular  series  of  squares.  The  north-south  lines  are  called  eastings  and  the  east-west  lines 
narthings.  Each  grid  line  is  one  of  an  even-interval  selection  of  measurement  units.  The 


2-15 


DMA  TM  8358.1 


■c  S,  C  « 


£  ^2  S-D 

§  «  S  “■  I 


<  ^  ?  s  s 
«  1  >•*  ° 
5  oS.D-^ 


V  i-  r  » 

cnooii- 

rt  >  flj  3  <y 


0=1 

S  "  & 

O  g  — 

W  c  o 


"O  ^ 

6  J>  >  " 

pis 
?  a-=  §. 
£■2 

n  O  9  O 

P  P 

V  O  S  o 
S  V>'Q 


O  C 

i  «  ^ 

W'  ft)  (1> 

o  i  ^ 

(U  w 

£)  S  o 

I  ?  c 


O  i!  S  o 
ft)  O  i'  ft) 

v  ^  V  ^ 

C  r  ®  ft>  “ 

••  C  •"  T>  O  ft) 

■  o  v»  at 

?*  S  6^  f- 
foslp 
slzZ  2- 


c  ^ 

4)  =  ft) 

^  C  > 

^  '  3 

C>  c- 

I  I  2. « 

■D  X  ■&,  o 

3;  ^  2  i 

s  2  ?  ^ 

\/  vi  ■£  O 


^  ft)  ^  ft) 

9  c  Z>  JC 


C  =  5  C 

9  5  p  t 

x  .  2  * 

ft)  z  w 

O  C  fti  O  0) 

Props 

c  6  X  c  c 

ft)  t  *  O  ft) 

u1  O  VJ  o 


O  C  C  o  O  *• 

ft)  g  o  i  S’  o 

p  £  i  s  * 

-  e  ”’  o  -o  £  « 

I  O  - '  v»  .  3 

C  -  ^-O  .? 

s-ri  s  §  i; 

5  P I  s  I  s 


■o  T3  "B  2 

ft)  o  w  o 

-  ^  ^  I 

3  3  ft)  ST 


-t  -C  .  0 

a  «  D  ^ 

ft  «?»  P  <y»  3 

1=  ?2  i 

g,-D  -o  -D  2 

P  g  ?•  5  s 


5i6i 


2-18 


DMA  TM  8358.1 


intervol  is  selected  in  accordance  with  the  map  scale.  The  unit  intervals  shown  on  military 
map  scales  are: 


MAP  SCALES 


UNIT  INTERVALS 


1:12,500 
1 :25,000 
1 .50,000 
1:100,000 
1:250,000 
1  -SOO.OOO 
1 : 1 ,000,000 


1,000 

1,000 

1,000 

1,000  or  10,000 

10,000 

10,000 

100,000  with  ticks  at  10,000 


Table  4.  Grid  Unit  Intervals  for  Various  Scale  Topographic  Maps. 

2-6.2  The  grids  preferred  for  military  mops  are; 

2-6.2. 1  Universal  Transverse  Mercator  (LITM)  grid  for  areas  between  80“  south  and  84° 

north. 

2-6. 2. 2  Universal  Polar  Stereographic  (UPS)  grid  for  the  polar  regions  south  of  80“  south 
and  north  of  84'  north. 


2-6. 2.3  Other  grids  for  certain  parts  of  the  world  as  shown  in  Appendix  D.  These  grids 
are  being  progressively  replaced  by  the  UTM  grid,  with  the  intent  to  eventuallly  cover  all 
military  mapping  of  the  world  with  a  universal  metric  grid  system. 

2-6. 2. 4  Area  of  application  for  the  various  other  grids  ore  given  in  Appendix  D.  A 
general  description  of  the  grids  and  numbering  systems  is  given  in  Chopter  4, 

2-6-3  Specifications  fot  the  Universal  Grid  Systems  follow: 

2-6.3. 1  Universal  Transverse  Mercator  (UTM)  Grid. 


Projection:  Transverse  Mercator  (Gauss-Kruger  type)  in  zones  6“  wide. 


Ellipsoid: 

International 

Bessel 

Clorke  1866 
Clarke  1880 
Everest 

Australian  National  (GRS  1 967) 

World  Geodetic  System 

Longitude  of  Origin:  Central  meridian  (CM)  of  each  projection  zone  (3,9,  15  ,  21  ,  27  , 
33",  39  ,  45  \  51",  57  ,  63",  69°,  75”,  81',  87",  93°,  99",  105“,  111",  117°,  123",  129", 
135°,  141“,  147",  153“,  159',  165',  171",  177”,  fc  and  W  of  Greenwich). 


Latitude  of  Origin:  0"  (the  Equotor). 

Unit:  Meter. 

False  Northing:  0  meters  ot  the  Equator  for  the  Northern  Hemisphere;  10,000,000  rrieters 
at  the  Equator  for  the  Southern  Hemisphere. 

False  Easting:  500,000  meters  at  the  CM  of  each  zone. 

Scale  Factor  at  the  Control  Meridian:  0.9996. 
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Grid  Zone  Designations:  See  Chapter  3  and  Appendix  B. 
latitude  Limits  of  System:  From  80”S  to  84''N. 

limits  of  Projection  Zones:  The  zones  are  bounded  by  meridians,  the  longitudes  of  which 
are  multiples  of  6''  east  and  west  of  Greenwich. 

Overlap:  On  large-scale  maps  and  trig  lists,  the  doto  for  each  zone,  datum,  or  ellip¬ 
soid  overlaps  the  adjacent  zone,  datum,  or  ellipsoid  a  minimum  of  40  kilometers.  The 
UTM  grid  extends  to  80''30'S  and  84"30'N,  providing  a  30-minote  overlap  with  the  UPS 
grid. 

2-6.3. 2  Universal  Polar  Stereographic  (UPS)  Grid. 

Projection:  Polar  Stereographic. 

Ellipsoid:  International. 

Longitude  of  Origin:  0  and  180  E-W. 

Latitude  of  Origin:  90'N  and  90  S. 

Unit:  Meter. 

False  Northing;  2,000,000  meters. 

False  Easting;  2,000,000  meters. 

Scale  Factor  at  the  Origin:  0.994. 

Grid  Zone  Designations:  See  Chapter  3  and  Appendix  8. 
limits  of  System; 

North  Zone;  Polar  area  north  of  84'N. 

South  Zone:  Polar  area  south  of  80'S. 

Overlap:  The  UPS  grid  extends  to  83'30'N  and  79'30'S,  providing  a  30-minute  over¬ 
lap  with  the  UTM  grid. 

2-6.4  Formulas  for  constructing  UTM  and  UPS  grids  are  contoined  in  DMA  TM  8358.2, 

2  7  TRANSFORMING  COORDINATES  FROM  ONE  GRID  SYSTEM  TO 
ANOTHER  GRib  SYSTEM. 

Coordinates  moy  be  transformed  from  one  grid  system  to  another  grid  system,  for 
instance,  between  a  Lambert  grid  and  o  UTM  grid  or  between  different  grid  zones.  The 
preferred  procedure  is  to  transform  the  grid  coordinates  from  the  first  grid  system  to 
geographic  positions.  Then  transform  the  geographic  positions  to  grid  coordinates  of  the 
second  grid  system.  Note:  This  procedure  does  not  change  the  datum.  See  poragraph  2-3 
for  the  procedure  to  use  when  changing  from  one  datum  to  onother  datum. 
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CHAPTER  3 

THE  U.S.  MILITARY 
GRID  REFERENCE  SYSTEM 


3-1  GENERAL  DESCRIPTION- 

3-1.1  The  U.S.  Military  Grid  Reference  System  (MGRS)  is  designed  for  use  with  the  UTM 
and  UPS  grids. 

3-1.2  For  convenience,  the  world  is  generally  divided  Into  6°  by  8*  geographic  areas, 
each  of  which  is  given  a  unique  identification,  called  the  Grid  Zone  Designation  (fig.  7). 
These  areas  are  covered  by  a  pattern  of  1 00,000-meter  squares.  Each  square  is  identified 
by  two  letters  called  the  100,000-meter  square  Identification.  This  identification  Is  unique 
within  the  area  covered  by  the  Grid  Zone  Designation.  Exceptions  to  this  general  rule 
have  been  made  in  the  post  to  preserve  the  100,000-meter  Identifications  on  mapping 
thot  already  exists.  Appendix  8  shows  the  method  for  finding  the  100,000-meter  square 
identifications. 

3-1.3  A  reference  keyed  to  a  gridded  map  of  any  scale  Is  made  by  giving  the  100,000- 
meter  squore  identification  together  with  the  numericol  location.  Numerical  references 
within  the  1 00,000-meter  square  are  given  to  the  desired  accuracy  in  terms  of  the  easting 
(E)  and  northing  (N)  grid  coordinates  for  the  point.  The  Grid  Zone  Designation  usually  is 
prefixed  to  the  identification  when  references  are  made  in  more  than  one  grid  zone  de¬ 
signation  orea. 

3-2  THE  GRID  ZONE  DESIGNATION. 

3-2.1  An  MGRS  position  location  uses  the  standard  military  practice  of  reading  "right 
(easting)  and  up  (northing)".  In  each  portion  of  o  militory  grid  reference  (grid  zone  desig¬ 
nation,  1 00,000-meter  square  identification,  and  grid  coordinates],  the  first  part  provides 
the  easting  component  and  the  second  part  provides  the  northing  component. 

3-2.2  The  MGRS  is  an  alphanumeric  version  of  a  numerical  UTM  or  UPS  grid  coordinate. 

3-2.2. 1  For  that  portion  of  the  world  where  the  UTM  grid  is  specified  (80°  south  to  84° 
north),  the  UTM  grid  zone  number  is  the  first  element  of  a  Military  Grid  reference.  This 
number  sets  the  zone  longitude  limits.  Zone  32  has  been  widened  to  9°  (at  the  expense 
of  zone  31)  between  latitudes  56°  and  64°  to  accomodate  southwest  Norway.  Similarly, 
between  72°  and  84",  zones  33  and  35  have  been  widened  to  1 2°  to  accomodate  Sval¬ 
bard.  To  compensate  for  these  12*  wide  zones,  zones  31  and  37  are  widened  to  9’  and 
zones  32,  34,  and  36  are  eliminated. 

3-2. 2. 2  The  next  element  is  c  letter  which  designates  a  latitude  band.  Beginning  at  80° 
south  and  proceeding  northward,  twenty  bonds  ore  lettered  C  through  X,  omitting  I  and 
O.  The  bands  are  all  8*  wide  except  for  bond  X  which  is  12°  wide.  Thus,  in  the  UTM  por¬ 
tion  of  the  MGRS,  the  first  three  characters  designate  one  of  the  1 1 97  areas  with  the 
following  dimensions  as  shown  in  Table  5. 

3-2. 2.3  In  the  Polar  regions,  there  is  no  zone  number.  A  single  letter  designates  the 
semi-circular  area  and  hemisphere.  Since  the  letters  A,  B,  Y,  and  Z  are  used  only  in  the 
Polar  regions,  their  presence  in  an  MGRS,  with  the  omission  of  o  zone  number,  designates 
that  the  coordinates  are  UPS. 

3-2.3  The  grid  zones  are  divided  into  a  pattern  of  100,000-meter  grid  squares  forming 
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a  matrix  of  rows  and  columns.  Each  row  end  each  column  is  .sequentially  lettered  such 
that  two  letters  provide  a  unique  identification,  within  approximately  9”,  for  each  100,000- 
moter  grid  square.  Appendix  B  provides  the  location  and  identification  of  the  grid  zones 
and  100,000-meter  grid  squares. 


Latitude 

Longitude 

Numb 

8“ 

6" 

1138 

8° 

9" 

1 

8° 

3” 

1 

12° 

6° 

53 

12° 

9° 

2 

12° 

12" 

2 

Table  5  Dimensions  of  Grid  Zone  Designation  Areas. 

3-2.3. 1  For  many  years  efforts  have  been  made  to  reduce  the  complexity  of  grid  re¬ 
ference  systems  by  standardization  to  a  single  worid-wido  grid  reference  system.  This 
effort  is  continuing  and  will  generate  additional  changes  to  Appendixes  8,  C,  ond  D. 

3-2. 3. 2  The  remainder  of  this  chapter  describes  the  determination  of  the  1 00,000-moter 
square  identification,  and  the  military  grid  reference. 

3-3  lOu, 000-METER  SQUARE  IDENTIFICATIONS. 

3-3.1  The  100,000-meter  columns,  including  partial  columns  along  zone,  datum,  and 
ellipsoid  junctions,  are  lettered  olphabeticolly,  A  through  Z  (with  I  ond  O  omitted),  north 
and  south  of  the  Equator,  starting  at  the  180°  meridian  and  proceeding  easterly  for  18°. 
The  alphabetical  sequence  repeats  at  18°  intervals. 

3-3  2  To  prevent  ambiguity  of  identifications  along  ellipsoid  junctioris,  changes  in  the 
order  of  the  row  letters  are  necessary.  The  row  alphabet  (second  letter)  is  shifted  ten 
letters.  This  decreases  tho  maximum  distance  in  whicti  the  100,000-meter  square  identi¬ 
fication  is  repeated.  See  Figure  8. 

3-3.3  The  100,000-meter  row  lettering  is  bosed  on  a  20-letter  alphabetical  sequence 
(A  through  V  with  I  and  O  omitted).  This  alphobeticol  sequence  is  read  from  south  to  north, 
and  repeated  at  2,000,000-meter  intervals  from  the  Equator. 

3-3.3. 1  The  row  letters  in  each  odd-numbered  6"  grid  zone  are  read  in  an  A  through  V 
sequence  from  south  to  north. 

3-3.3. 2  In  each  even-numbered  6°  grid  zone,  the  .same  lettering  sequence  is  advanced 
five  letters  to  F,  continued  sequentially  through  V  and  followed  by  A  through  V. 

3-3. 3. 3  The  advancement  or  staggering  of  row  U^ttors  for  the  even-numbured  zones 
lengthens  the  distonce  between  100,000-meter  squares  of  the  same  identification. 

3-3.4  Users  are  cautioned  that  deviations  from  the  proceeding  rules  were  made  in  the 
post.  These  deviations  were  an  attempt  to  provide  unique  grid  references  within  a  com¬ 
plicated  and  disparate  world-wide  mapping  system. 

3-3.5  Determination  of  100,000-meter  grid  square  identification  is  further  complicated 
by  the  use  of  different  ellipsoids.  Figure  8  shows  the  basic  lettering  system.  Appendix  B 
provides  detailed  guide:, ce  for  finding  the  correct  identification  in  each  eliipsoid  area. 
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3-4  THE  MILITARY  GRID  REFERENCE. 

3-4.1  The  MGRS  coordinate  for  a  position  consists  of  o  group  of  letters  and  numbers 
which  include  the  following  elements: 


3-4. 1.1  The  Grid  Zone  Designation. 

3-4. 1.2  The  100,000-meter  square  letter  identification. 

3-4. 1.3  The  grid  coordinates  (also  referred  to  os  rectangular  coordinates);  the  numerical 
portion  of  the  reference  expressed  to  o  desired  refinement. 

3-4.2  A  reference  is  written  os  on  entity  without  spaces,  parentheses,  dashes,  or  decimal 
points. 


Examples 

185 

18SUU 

18SUU80 

18SUU8401 

18SUU8360I4 


(Locating  o  point  within  the  Grid  Zone  Designation) 
(Locating  o  point  within  o  100,000-meter  square) 
(Locating  o  point  within  a  10,000-meter  square) 
(Locating  o  point  within  a  1,000-meter  square) 
(Locating  a  point  within  a  100-meter  square) 


3-4.3  To  satisfy  special  needs,  o  reference  can  be  given  to  o  10-meter  square  and  a 
1 -meter  square  os: 


18SUU83630143  (Locating  o  point  within  a  10-meter  square) 

18SUU8362601432  (Locating  a  point  within  o  1 -meter  squore) 

3-5  MGRS  APPLICATION. 

3-5.1  All  elements  of  o  grid  reference  need  not  be  used.  Their  use  depends  upon  the 
size  of  the  area  of  activities,  the  type  of  military  operations,  and  the  scale  of  the  mop  to 
which  the  reference  is  keyed.  The  military  area  commander  usually  designates  the  ele¬ 
ments  of  the  grid  references  to  be  used.  The  following  porogrophs  provide  guidance  for 
Hie  use  of  Grid  Zone  Designations  and  100,000-meter  square  identifications. 

3-5. 1.1  For  military  operations  spanning  large  geographical  areas,  the  Grid  Zone  De¬ 
signation  is  usually  given  (such  os  185).  This  designation  will  alleviate  ambiguity  between 
identical  references  that  may  occur  when  reporting  to  a  station  outside  the  area.  The  Grid 
Zone  Designation  is  always  used  in  giving  references  on  1 : 1 ,000,000  scale  and  1 :500,000 
scale  mops. 

3-5. 1.2  For  operational  areas  of  lesser  extent,  but  exceeding  100,000  meters,  the 
100,000-meter  square  identification  is  used  (such  as  UU80).  The  100,000-meter  square 
identification  is  used  in  reporting  references  on  the  1:250,000  and  larger  scale  maps  to 
avoid  ambiguity  between  identical  references  which  occur  every  100,000  meters,  and 
near  grid  zone  junctions  and  ellipsoid  junctions. 
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/■'iinnv  //  Method  of  Reoding  o  U.5  Military  Grid  Reference  from  o 
1 :250,000  Scale  Mop. 


3-5. 1.3  For  small  ond  localized  operotional  areas,  the  Grid  Zone  Designations  and 
100,000-meter  square  identifications  are  not  used,  unless  reporting  foils  within  the  para¬ 
meters  explained  in  preceding  paragraphs.  In  the  instance  of  local  reporting,  only  the 
numerical  port  of  the  grid  reference  is  used  (such  as  836014).  This  condition  applies  to 
1:100,000  scale  maps  and  larger. 

3-5. 1.4  Topographic  maps  at  scales  1:500,000  and  larger  provide  a  grid  reference  box 
with  the  elements  and  instructions  for  moking  a  complete  grid  reference. 
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3-5.2  The  numericol  part  of  a  grid  reference  alwoys  contains  an  even  number  of 
The  first  half  of  the  total  number  of  digits  represents  the  easting,  and  second  half  the 
northing.  The  standard  military  practice  of  reading  “right  (easting)  and  up  (northing)  is 
employed. 
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3<5.2.1  To  read  the  easting  coordinate,  iocate  the  first  easting  (vertical)  grid  line  to  the 
left  of  the  point  of  reference  and  read  the  large  digit  [or  digits],  the  principal  digit  labeling 
the  line  either  in  the  top  or  bottom  margin  or  on  the  line  itself.  Smaller  digits  shown  as 
part  of  a  grid  number  are  ignored.  Estimate,  or  scale  to  the  closest  tenth  of  the  grid  inter¬ 
val,  the  distance  between  the  easting  grid  line  to  the  left  of  the  point  and  the  point  itself. 

3-5. J. 2  The  reading  of  the  northing  coordinate  is  mode  in  a  similar  manner.  Locote  the 
first  northing  (horizontal)  grid  line  below  the  point  of  reference  and  read  the  principal 
digits  labeling  the  line  located  in  the  left  or  right  margin  or  on  the  line  itself.  Then  estimate, 
or  scale  to  the  closest  tenth  of  the  grid  interval,  the  distance  between  the  northing  grid 
line  below  the  point  and  the  point  itself. 

3-5. 2. 3  The  numerical  part  of  a  point  reference  taken  from  a  100,000-meter  grid  (on 
mops  of  1:1,000,000  scale]  is  a  two-digit  number;  for  example:  80.  Reading  from  left  to 
right,  the  8  represents  the  1 0,000  digit  of  the  first  easting  grid  line  (or  grid  tick]  to  the  left 
of  the  point;  the  0  represents  the  10,000  digit  of  the  first  northing  grid  line  (or  grid  tick] 
below  the  point. 

3-5. 2. 4  The  numerical  part  of  a  point  reference  token  from  a  10,000-moter  grid  (on 
maps  smaller  than  1:100,000  scale  and  larger  than  1:1,000,000  scale)  is  a  four-digit 
number;  for  example:  8401.  Reading  from  left  to  right,  the  8  represents  the  10,000  digit 
of  the  first  easting  grid  line  to  the  left  of  the  point,  the  4  represents  the  estimated  tenths 
(nearest  1 ,000  meters]  from  the  easting  grid  line  to  the  point,  the  0  represents  the  1 0,000 
digit  of  the  first  northing  grid  line  below  the  point,  and  the  1  represents  the  estimated 
tenths  (nearest  1,000  meters)  from  the  northing  grid  line  to  the  point.  See  figure  9. 

3-5. 2. 5  Normally,  the  numerical  port  of  a  point  reference  token  from  a  1,000-meter 
grid  (on  maps  at  scales  of  1:100,000  and  larger)  is  a  six-digit  number;  for  example: 
836014.  Reading  from  left  to  right,  the  83  represents  the  10,000  and  1,000  digits  of  the 
first  easting  grid  line  to  the  left  of  the  point,  the  6  represents  the  estimated  or  scaled 
tenths  (nearest  100  meters]  from  the  easting  line  to  the  point,  the  01  represents  the  10,000 
and  1,000  digits  of  the  first  northing  grid  line  below  the  point,  and  the  4  represents  the 
estimated  or  scaled  tenths  (nearest  100  meters)  from  the  northing  grid  line  to  the  point. 
See  figure  10. 
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CHAPTER  4 

^  THE  NONSTANDARD  SYSTEMS  IN  CURRENT  USE 

4-1  NONSTANDARD  GRIDS  ON  MAPS  AND  CHARTS. 

4-1.1  Nonstandard  Grids. 

4- 1 . 1 . 1  There  is  no  regular  or  uniform  global  plan  for  the  various  grids  which  make  up 
the  nonstandard  grid  systems.  Some  were  originally  developed  by  the  native  country 
and  later  conveniently  adopted  by  the  British  and  U.S.  with  or  without  modifications.  Others 
are  of  British  or  French  origin.  The  systems  were  devised  or  adopted  at  different  times 
and.  except  in  certain  geographic  areas,  do  not  have  o  direct  relationship  with 
one  another.  Primary  considerations  in  the  selection  of  a  grid  were  the  projection,  ellip¬ 
soid,  origin,  false  coordinates  for  the  origin,  and  limirs  which  would  best  suit  the  particular 
area.  Consequently,  various  projections  and  ellipsoids  have  been  employed.  Nomenclature, 
sizes,  predominant  directions,  and  outlines  of  the  grids  vary  considerably.  This  is  demon¬ 
strated  in  Appendix  D,  which  illustrates  the  layout  of  the  nonstandard  grids.  This  displays 
what  is  currently  specified  for  new  products  and  maintenance. 

4- 1.1. 2  The  nomenclature  for  the  nonstandard  grids  includes  the  terms  grid,  zone,  and 
belt  to  charocterize  the  systems. 

4- 1.1. 2.1  A  grid  covers  a  relatively  small  area.  Its  limits  consist  of  combinations  of  meri¬ 
dians,  parallels,  loxodromes  (rhumb  lines),  or  grid  lines.  The  origin  of  each  grid  is  arbitrary. 
It  is  generally  located  approximately  in  the  center  of  the  grid  and  may  bear  no  relation 
to  the  origins  of  other  grids  or  to  those  of  adjacent  grids. 

4-1. 1.2. 2  A  zone  usually  is  wide  in  longitude  and  comporatively  narrow  in  latitude.  Its 
limirs,  which  are  regular  in  o  few  cases  but  irregulor  in  most,  consist  of  parallels  and  meri¬ 
dians.  Each  zone  has  its  own  origin  which,  with  some  few  exceptions,  falls  within  the  limits 
of  the  zone.  There  is  no  relation  between  the  origins  of  the  zones,  although,  in  o  regional 
geographic  area,  those  of  adjacent  zones  moy  be  on  a  common  meridian  or  parallel. 

4-1. 1.2. 3  A  belt  originolly  referred  to  a  grid  that  was  extensive  in  lotitude,  but  narrow 
in  longitude. 

4- 1.1. 3  Each  grid,  zone,  and  belt  has  a  name.  Where  groups  of  adjacent  grids  or  zones 
cover  a  regional  geographic  area,  the  same  name  may  be  used  for  each;  distinction  is 
preserved  by  adding  either  a  cardinal  point  or  o  number  and  a  lefer  to  the  name. 

4- 1 . 1 .4  The  unit  of  measure  is  either  meters  or  yards. 

4- 1.1. 5  Normally,  a  British  grid  or  zone  is  divided  into  500,000-unit  squares  with  each 
square  identified  by  a  letter  of  the  alphabet.  In  a  square  comprised  of  twenty-five  500,000- 
unit  squares  the  letters  are  arranged  alphabetically  (the  letter  I  is  omitted)  in  a  left  to 
right  -  top  to  bottom  fashion.  Each  500,000-unit  is  similarly  divided  into  twenty-five 
100,000-unit  squares,  each  of  which  is  identified  by  o  letter  following  the  same  plan  as 
for  the  500,000-unit  squares.  The  Normal  lettering  Plan  is  illustrated  in  figure  1 1 .  This 
basic  lettering  plan  is  repeated  for  India  Zone  itIA  where  it  exceeds  2,500,000  yards  in 
easting. 

4- 1.1. 6  Among  the  British  grids,  deviations  from  the  normal  lettering  system  exist  for 
the  Irish  Transverse  Mercator  Grid. 


4-1 


DMA  TM  8358.1 


t'lijiiri-  II.  Normol  Lettering  Plon  the  500,000-  100,000-unit  squares 
of  the  British  Grid  System. 


4- 1.1. 7  No  letters  are  used  for  the  Ceylon  Belt,  New  Zeolond  Map  Grid,  Nord  Algeria 
Grid,  Nord  Maroc  Grid,  Nord  Tunisia  Grid,  Sud  Algeria  Grid,  Sud  Maroc  Grid,  and  Sud 
Tunisia  Grid. 

4-1. 1.8  The  secondary  grids  are  constantly  changing.  Specifications  for  those  grids 
currently  in  this  category  are  given  in  table  6. 

4- 1.1. 9  The  State  Plane  Coordinate  System  used  in  the  United  States  and  Possessions 
ore  only  shown  on  maps  and  charts  jointly  produced  with  the  civil  mapping  agencies.  They 
ore  shown  by  a  system  of  grid  ticks  unique  to  the  civil  mapping  agencies  and  covered  in 
detail  by  the  appropriate  product  specifications.  Formulos  for  the  various  projections  used 
are  given  in  DMA  TM  8358.2.  Table  7  gives  the  specifications  for  the  vorious  State  Plane 
Coordinates. 
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4-1.1.10  The  Gauis-Kruger  (GK)  projection  and  grids  are  the  basis  for  the  U1M  grid 
system.  V.Tthin  the  scope  of  this  manual,  there  are  three  GK  systems  that  may  be  en¬ 
countered  even  though  the  Defense  Mapping  Agency  uses  none  of  them.  The  Russian  GK 
grid  is  discussed  in  Department  of  the  Army  Field  Manual  No.  34-85,  Conversion  of  War¬ 
saw  Pact  Grids  to  UTM  Grids.  General  specifications  are  as  follows; 

Projection:  Transverse  Mercator  in  zones  6"  wide. 

Ellipsoid:  Krasovskiy  (a  =  6,378,245  meters,  1/f  =  298.3)  (U.S.S.R.,  China  to  1981). 

Geodetic  Reference  System  of  China  1980  (o  =  6,378,140  meters, 

1/f  =  298.257)  (China  from  1981). 

Bessel  (Germany). 

Longitude  of  Origin:  Same  as  the  UTM. 

Latitude  of  Origin;  Some  as  the  UTM. 

Unit;  Meter. 

Fc'se  Easting:  500,000  meters  at  the  CM  of  each  zone.  However,  the  zone  number  is 
prefixed  to  tho  false  easting  in  most  coses,  i.e.  the  false  easting  for  the  GK  zone  7  is 
7,500,000  meters. 

False  Northing;  Same  as  the  UTM. 

Scale  Factor  on  Central  Meridian:  Unity  (1). 

Grid  Zone  Designations;  The  zones  are  numbered  eastward  from  1  to  60  storting  ot  the 
Greenwich  meridion  rather  than  the  180'  meridion.  In  other  words,  tho  UTM  and  GK  zones 
differ  by  30.  Row  letters  are  not  used  with  the  GK  systems  Limits  of  System;  The  limits 
north  and  South  are  not  rigidly  defined  os  with  the  UTM.  However,  the  limits  can  be  as¬ 
sumed  to  be  similar  to  tho  UTM. 

Overlap:  Same  as  tho  UTM. 

4-1.1.11  The  specifications  for  the  nonstondard  grids,  including  the  various  lettering 
systems,  are  shown  later  in  this  chapter. 

4-1.2  Nonstandard  Grids  on  Maps  and  Charts. 

4- 1.2.1  Maps  at  scales  of  1:100,000  and  larger  are  gridded  at  1,000-unit  intervals. 
Those  at  scales  1:250,000  ond  1:500,000  are  gridded  ot  10,000-unit  intervals.  Maps  at 
scales  1:1,000.000  and  smaller  than  1:500,000  are  gridded  at  100,000-unit  intervals 
intersected  by  ticks  at  10,000-unit  intervals. 

4-1. 2. 2  Each  grid  line,  except  on  maps  at  1:1,000,000  scale,  is  labeled  with  its  value 
in  the  margin  and  on  tho  line  itself.  Maps  at  1:1,000,000  scale  are  not  labeled  on  the 
face  of  the  map.  In  the  margins,  the  grid  values  for  each  line  are  shown  in  two  sizes  of 
type.  The  larger  digits  -  the  principal  digits  -  are  the  only  digits  to  be  used  in  determining 
a  grid  reference.  On  the  face  of  the  map,  the  grid  lines  are  labeled  with  principal  digits 
only.  These  grid-labeling  practices  are  similor  to  those  of  the  UTM  ond  UPS  grids. 

4-1. 2. 2.1  The  number  of  principal  digits  labeling  the  grid  lines  is  dependent  upon  the 
particular  grid  and  the  interval  of  tho  grid  linos. 

4-1. 2. 2. 2  With  grids  whose  100,000-unit  squores  ore  identified  by  letters  or  numbers, 
the  10,000-unit  or  100,000-unit  interval  grid  linos  are  labeled  with  one  principal  digit 
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only.  This  represents  the  10,000  digit  of  the  grid  value.  On  maps  in  the  same  orea  whoso 
grid  lines  appear  at  1,000-unit  interval.^,  tho  lines  ore  labeled  with  two  principal  digits. 
These  represent  the  10,000  and  1,000  digits  of  the  grid  value. 

4- 1.2. 2. 3  Except  the  Ceylon  Belt,  the  lines  of  grids  whose  100,000-unit  squares  are 
not  identified  are  labeled  with  two  principal  digits  when  the  interval  is  10,000  units  and 
with  three  principal  digits  when  the  interval  is  1,000  units.  At  the  10,000-unit  or  100,000- 
unit  interval,  the  numbers  represent  the  100,000,  10,000,  end  1,000  digits  of  the  god 
value. 

4- 1.2. 2. 4  With  the  Ceylon  Belt,  two  principal  digits  are  used,  regardless  of  the  interval 
of  the  grid  lines.  On  maps  gridded  at  10,000-  or  100,000-yord  intervals,  the  numberti 
represent  the  100,000  and  10,000  digits  of  the  grid  volue.  On  maps  gridded  at  1,000- 
yard  intervals,  the  numbers  represent  the  10,000  and  1,000  digits  of  the  grid  value. 

4- 1.2. 3  The  100,000-  and  500,000-unit  square  identificotions  ore  shown  in  several 
ways  depending  upon  the  scale  of  the  mop. 

4-1. 2. 3.1  On  maps  of  British  origin  which  are  gridded  at  10,000-unit  intervals,  o  minia¬ 
ture  representation  of  the  1 00,000-iT.it  grid  lines  is  printed  in  the  index  to  adjoining  sheets. 
Within  each  square  is  added  the  100,000-unit  square  identification,  It  the  500,000-unit 
squares  ore  identified,  the  identification  is  added  in  smaller  type  just  before  each  100,000- 
unit  square  identification,  such  os  sC.  Similar  identifications  appear  on  the  face  of  the  map. 
These  will  be  found  either  in  the  center  or  at  the  corners  of  each  10C,000-unit  square. 
Variations  in  these  practices  will  often  be  encountered. 

4- 1.2. 3. 2  This  same  plan  is  followed  on  mops  of  British  origin  which  ore  gridded  at 
1,000-unit  intervals,  although  in  mony  cases  it  will  be  found  shar  the  identifications  ore 
omitted  from  the  face  of  the  map. 

4- 1.2. 3. 3  On  U.S.  maps  containing  nonstandard  grids,  a  miniature  representation  of  the 
sheet  with  100,000-unit  grid  lines  appears  in  the  grid  reference  box  which  is  part  of  the 
marginal  data  of  the  sheet.  The  appropriate  500,000-  and  100,000-unit  square  identi¬ 
fications  appear  in  each  square  of  the  miniature.  These  are  written  together,  with  the 
500,000-upit  square  identification  appearing  in  smaller  t/pe,  such  as  sC.  Examples  are 
iliustroted  in  figure  27.  Similar  identifications  appear  on  the  face  of  mops  gridded  at 
10,000-unit  intervals. 

4-1.3  Referencing. 

Two  bo  c  methods  for  giving  grid  references  ore  used  on  mops  with  non¬ 
standard  grid  ref(  ^nce  systems.  These  are  modified  in  some  instances.  The  first  method, 
referred  to  as  the  normal  British  grid  reference  system,  is  used  with  gr'  i  whose  100,000- 
unit  squares  ore  identified  by  letters.  The  second  method,  'eferred  to  os  the  abnormal 
grid  reference  system,  is  used  with  grids  whose  100,000-unit  squares  ore  not  identified. 

4- 1 .4  The  Normal  British  Grid  Reference  System. 

4- 1.4.1  The  instructions  contained  in  vhis  section  apply  only  to  those  grids  which  adhere 
to  the  normal  lettering  plan. 

4- 1.4. 2  The  normal  method  for  giving  a  reference  based  on  a  British  grid  is  similar  to 
that  used  for  tiie  U.S.  Military  Grid  Reference  Systom.  Sec  Figures  10  and  11.  A  reference 
consists  of  a  group  of  letters  and  numbers  which  indicate  (1)  the  500,000-unit  square 
identification,  {2j  the  100,000-unit  square  identification,  and  (3)  the  grid  coordinates  -  the 
numerical  portion  of  the  reference  -  expressed  to  a  prescribed  refinement.  It  is  desirable 
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to  leave  a  .space  between  letters  and  numbers. 

Exomples: 

NT  65  (Locating  a  point  v/ithin  a  10,000-unit  square) 

NT  6354  (Locating  a  point  within  a  1,000-unit  square) 

NT  631543  (Locating  a  point  within  a  100-unit  square) 

4- 1.4. 3  The  use  of  the  letters  of  ♦he  500,000-  end  100,000-unit  square  identificatians 
depends  on  the  size  of  the  area  of  operations.  The  above  examples  of  reporting  ore  de¬ 
sirable  when  reporting  between  500,000-unit  squares  so  that  ambiguity  in  letter  identi- 
hcatiors  may  be  avoided.  However,  './hen  all  reporting  Is  within  a  500,000-unit  square, 
the  500,000-unit  square  identification  letter  may  be  dropped,  and  the  100,000-unit  square 
identification  is  retained  to  avoid  ambiguity  in  numerical  coordinates.  When  the  area  of 
operaticns  is  completely  localized  within  a  100,000-unit  square,  both  the  500,000-  and 
100,000-unit  square  identifications  may  be  dropped. 

4-1.5  Exceptions  to  the  Normal  British  Grid  Reference  System. 

4-1. 5. 1  The  letter  I  is  used  as  the  500,000-meter  square  letter  with  the  Irish  Transverse 
Mercator. 

4-1. 5. 2  No  500,000-  ar»d  100,000-meter  square  letters  are  used  with  the  New  Zealand 
Map  Grid.  To  avoid  ambiguity,  references  are  prefixed  with  the  sheet  number.  A  space 
separates  the  sheet  number  from  the  numerical  reference. 

Examples; 

Z15  894623  (Locating  a  point  within  a  1,000-meter  square  ot  1:50,000  scale) 

Sht  5  989362  (Locating  a  point  within  a  10,00C-meter  square  at  1:250,000  scale) 

4-1.6  The  Abnormal  Grid  Reference  System. 

4-1. 6.1  The  abnormol  grid  reference  system  is  used  when  100,000-unit  squares  ore 
not  identified,  as  with  the  Madagascar  grid  and  the  Lambert  Grids  of  northwestern  Africa. 
The  reference  usuolly  is  expressed  in  terms  of  grid  coordinates  only  and  is  determined  in 
the  same  manner  os  that  used  with  the  normal  British  grid  reference  system.  The  number 
of  digits  in  the  reference  depends  upon  the  grid  intervol  and  the  grid  itself. 

4- 1.6. 2  Except  for  the  Ceylon  Belt,  an  abnormal  reference  taken  from  a  map  gridded 
at  100,000-meter  intervals  consists  of  four  digits;  at  10,000  meters,  six  digits;  and  for 
1 ,000-meter  intervals,  eight  digits. 

Examples: 

8645  (Locating  a  point  within  a  10,000-meter  square) 

863454  (Locating  a  point  w'ithin  a  1 ,000-meter  square) 

86324543  (Locating  a  point  within  a  100-meter  square) 

4 -1.6. 3  References  based  on  the  Ceylon  Belt  use  four  digits  on  maps  gridded  at  100,000- 

yard  intervals  and  six  digits  for  all  other  grid  intervols. 

Examples: 

Reference  from  map  gridded  at  100,000-yard  intervals. 

3524  (Locating  a  point  within  a  1 0,000-yard  square) 

Reference  from  mop  gridded  at  10,000-yard  intervals. 

347241  (Locating  a  point  within  a  1,000-yard  square) 
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Referenc'j  ffom  map  gridded  at  1,000-yard  intervals. 

472413  (Locating  a  point  v/ithin  o  1 00-yard  square) 

4-1. 6.3.1  The  Ceylon  Belt  grid  reference  system  has  a  distinct  disadvantage.  Ambiguity 
between  references  is  possible  when  six-digit  reporting  covers  an  area  exceeding  100,000- 
yards  square. 

4-1. 6. 3. 2  No  officiol  method  is  provided  for  preserving  o  distinction  between  the  re¬ 
ferences.  In  practice,  various  devices  have  been  used,  such  as  prefixing  the  reference 
with  the  scale,  name,  or  number  of  the  map  from  which  the  reference  was  taken. 

4- 1.6. 3. 3  On  maps  prepared  by  the  United  States,  the  grid  reference  box  will  contain 
instructions  for  preserving  distinctions.  Normally,  this  will  require  prefixing  the  numerical 
reference  with  the  sheet  number  of  the  map  from  which  the  reference  was  taken. 

4-1.7  Unique  Reporting. 

Nonstandard  reference  systems,  unlike  the  U.S.  Military  Grid  Reference  System, 
make  no  provisions  for  worldwide  reporting.  It  may  be  necessary  to  identify  the  general 
areas  in  terms  of  geographic  coordinates  before  giving  the  grid  references  for  the  se¬ 
parate  general  areas. 

4-2  DIAGRAMS  OF  NONSTANDARD  GRIDS. 

The  following  pages  show  the  diagrams  and  specifications  of  nonstandard  grids 
used  os  the  primary  or  secondary  grid  on  maps  produced  by  DMA: 
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BRITISH  NATIONAL  GRID 


PROJECTION:  Transverse  Mercator 
ELLIPSOID:  Airy 
UNIT:  Meter 
ORIGIN:  49”N.,  2”W. 

FALSE  COORDINATES  OF  ORIGIN;  400,000  meters  E.;  -100,000  meters  N. 

SCALE  FACTOR:  0.99960  12717 

INCIDENCE  OF  GRID  LETTERS:  The  500,000-meter  square  letter  S  and  the  100,000-meter 
square  letter  V  are  both  north  and  east  of  the  false  origin. 

GRID  TABLES:  Projection  Tables  for  the  Transverse  Mercator  Projection  of  Great  Britain. 
GRID  "COLOR":  Black 

REFERENCING  FOR  1,000-METER  GRID  {6-digit  numerical  reference); 

Principol  digits:  (2);  10,000,  1,000 
REFERENCING  FOR  10,000-METER  GRID  {4-digit  numerical  reference): 

Principal  digits:  {!);  10,000 

REFERENCING  FOR  100,000-METER  GRID  (2-digit  numerical  reference): 

Principal  digits:  (1);  10,000 

See  next  page  for  junction  with  Irish  TM  Grid 
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The  junction  with  the  Irish  Transverse  Mercator  Grid  is  as  follows: 


POINT 
PI 
P2 
P3 
P4 
P5 
P6 
P7 
P8 
P9 
PIO 
PI  1 
P12 
P13 
P14 
P15 
P16 
P17 
PIS 
P19 
P20 
P21 
P22 
P23 
P24 
P25 
P26 

Dover  Straits 
Loxodrome 


LATITUDE 

S5“44'25.8"N 
55'“38'53.r'N 
55'‘33'22.1"N 
55'“2750.4"N 
55*22' 18.3"N 
55‘16'45.8"N 
55”n'12.9"N 
55-05'39.4"N 
55*00'08.4"N 
54-54'37.4"N 
54*49'08.0"N 
54*38' 10.5"N 
54‘30'29.9"N 
54*21 '58.8  "N 
54*1 1'I4.6"N 
53*55'09.1  "N 
53*28' 1 8.0  "N 
53*01 '26.5  "N 
52*34'34.6'N 
52*I9'50.3"N 
52*07'47.3"N 
5 1*41  04.5  "N 
5n4'54.6"N 
51*14'21.1  "N 
5n5'10.09"N 

52"00'00.00"N 

49"53'06.37"N 


LONGITUDE 
8*22'37.86"W 
6*49'55.3"W 
6*35'11.6"W 
6"24'54.2"W 
6*14'47.7"W 
6*05' 1 0.3  "W 
5*55'55.8"W 
5*46'58.8''W 
5“38'05.8"W 
5*3r48.4"W 
5*25'49.5"W 
5*2ri6.2"W 
5*13'31.2"W 
5*1  roo.3"w 
5*12'44.6"W 
5*14'50.9"W 
5*18'45.9"W 
5*23'54.2"W 
5*28'55.6"W 
5*33'51.4"W 
5*36'29.8"W 
5*42'50.5"W 
5*56'41.0"W 
6"I1'08.5"W 
6*11 '45,0  "W 
7*44'03.44"W 

3*00'00.00"E 
0*1006.52 'W 
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PROJECTION:  Transverse  Mercafor 

ELLIPSOID:  Everest  (a  =  6,974,310.6  Indian  Yards,  )/f  =  300.8017) 

UNIT:  Indian  Yard 

ORIGIN:  7W01.729'N.,  80°46'18.160"E. 

FALSE  COORDINATES  OF  ORIGIN:  176,000  yards  E.,  176,000  yards  N. [south  and  west 
of  the  false  origin  (0  yards  E.  and  0  yards  N.  grid  lines]  add  1,000,000  yards  to  the 
easting  and  northing.] 

SCALE  FACTOR:  Unity 

INCIDENCE  OF  GRID  LETTERS:  No  letters  used. 

GRID  TABLES:  Transverse  Mercator  Projection  Tables,  Ceylon  Belt 
GRID  “COLOR":  Brown  (red-brown) 

REFERENCING  FOR  1,000-YARD  GRID  (6-digit  numerical  reference): 

Principal  digits:  |2);  10,000,  1,000 
REFERENCING  FOR  10,000-YARD  GRID  |6-digit  numerical  reference): 

Principal  digits:  (2);  100,000,  10,000 
REFERENCING  FOR  100,000-YARO  GRID  (4-digit  numerical  reference); 

Principal  digits:  (2);  100,000,  10,000 
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INDIA  ZONE  I 


PROJECTION;  Lambert  Conical  Orthomorphic 

ELLIPSOID:  Everest  (a  =  6,974,310.6  Indian  Yards  1/f  =  300.8017) 

UNIT:  Indian  Yard 
ORIGIN;  32"  30'N.,  68°E. 

FALSE  COORDINATES  OF  ORIGIN:  3,000,000  yards  E.,  1,000,000  yards  N. 
SCALE  FACTOR:  .99878  6408 
INCIDENCE  OF  GRID  LETTERS:  Normal 

GRID  TABLES:  Lambert  Conical  Orthomorphic  Projection  Tables,  India  Zone  I 
GRID  "COLOR”:  Black 

REFERENCING  FOR  1 ,000-YARD  GRID  (6-digit  numerical  reference); 

Principal  digits:  (2);  10,000,  1,000 
REFERENCING  FOR  10,000-YARD  GRID  (4-digit  numerical  reference): 

Principal  digits:  (1);  10,000 

REFERENCING  FOR  100,000-YARD  GRID  (2-digit  numerical  reference): 

Principal  digits:  (1);  10,000 
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INDIA  ZONE  !IA 
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^I^OJECTION:  Lambort  Ccnical  Orthomorphic 

ELLIPSOID;  Everest  (a  6,974,310.6  Indian  Yards  1/f  =  300  8017) 

UNIT:  Indian  Yard  ' 

ORIGIN:  26°N.,  74°E. 

FALSE  COORDINATES  OF  ORIGIN:  3,000,000  yards  E.,  1  000,000  yards  N 
SCALE  FACTOR;  .99878  6408  ^ 

INCIDENCE  OF  GRID  LETTERS:  Normal 

GRID  TABLES:  Lambert  Conical  Orthomorphic  Projection  Tables,  India  Zone  IIA,  India 
Zone  ilB. 

GRID  "COLOR”:  Black 

referencing  FOR  1,000-YARD  GRID  (6-digit  numerical  reference); 

Principal  digits:  (2);  10,000,  1,000 

REFERENCING  FOR  10,000-YARD  GRID  [4-digit  numerical  reference): 

Principal  digits:  (1);  10,000 

REFERENCING  FOR  100,000-YARD  GRID  (2-digit  numerical  reference): 

Principal  digits:  (1);  10,000 
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INDIA  ZONE  IIB 


?30  euo 

1C3  0C0 

1— !-* 

(n.  0  . 

Is  T  '  U 

X  Y  Z 

0  rIs  T  U 

V  W^X  Y  z 

Q 

V 

V  N  V  ‘ 

W  X  !  Y  2 

0  t  ^ul 

V  w’  X  Y  2  1 

1  ooo.aoo 

3;uo:. 

e:ocoj  j 

>CiT0v\*i  1 

B  C  D  E 

G  H  J  K 

M  N  1  0  P 

R  .  S  T  U 

A  '  B  '  C  '  D  '  E 

1  •  .  . 

F  G  1  H  J  K 

L  M  1  N  ,  0  P 

0  R  S  T  U 

K 

A 

I 

F 

L  ‘ 

0 

8  C  D  '  E 

G  j  H  J  K 
m]  M  0  .  P 

R  S  '  T  U 

A  B  _  Si  ) -iP  i-J 
F  G  .H  „ 

L  M  4^1  0  P 
0  R  1  S  '  T  U 

W  ^ 

X  Y 

z 

V  W  X  Y  Z 

V 

w  xV“r; 

5 :  gV  g' s '  1  1 

s 

500.000 

?  1  1 
409  coo 

A  B  C  1  D  E 

2  S  «  o  2  ?  ^  ^  c 

s  s 

g  c  S  o  g  ^  o 

®  o 


PROJECTION:  Lambert  Conical  Orthomorphic 

ELLIPSOID:  Everest  (a  =  6,974,310.6  Indian  Yards  1/f  =  300.8017) 

UNIT:  Indian  Yard 
ORIGIN:  26=N.,90“E. 

FALSE  COORDINATES  OF  ORIGIN:  3,000,000  yards  E.,  1,000,000  yards  N. 

SCALE  FACTOR:  .99878  6408 
INCIDENCE  OF  GRID  LETTERS;  Normal 

GRID  TABLES:  Lambert  Conical  Orthomorphic  Projection  Tables,  Indio  Zone  IIA,  India 
Zone  IIB 

GRID  ‘  COLOR":  Black 

REFERENCING  FOR  1,000-YARD  GRID  (6-digit  numerical  reference): 

Principal  digits;  (2);  10,000,  1,000 
REFERENCING  FOR  10,000-YARD  GRID  (4-digit  numerical  reference): 

Principal  digits:  (1);  10,000 

REFERENCING  FOR  100,000- YARD  GRID  (2-digit  numerical  reference): 

Principal  digits:  (1);  10,000 
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INDIA  ZONE  IIIA 
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PROJECTION:  Lambert  Conical  Orfhomorphic 

ELLIPSOID:  Everest  (a  =  6,974,310.6  Indian  Yards  1/f  =  300. 8017) 

UNIT;  Indian  Yard 
ORIGIN:  19”N.,  80'E. 

FALSE  COORDINATES  OF  ORIGIN:  3,000,000  yords  E.,  1,000,000  yards  N. 

SCALE  FACTOR:  .99878  6408 
INCIDENCE  OF  GRID  LETTERS;  Normal 

GRID  TABLES;  Lambert  Conical  Orfhomorphic  Proiection  Tables,  India  Zone  IIIA.  India 
Zone  IIIB 

GRID  "COLOR  ":  Black 

REFERENCING  FOR  1,000-YARD  GRID  (6-di9if  nomericol  reference): 

Principal  digits:  (2);  1 0,000,  1 ,000 
REFERENCING  FOR  10,000-YARD  GRID  (4-dtgit  numerical  reference): 

Principal  digits:  (1);  10,000 

REFERENCING  FOR  100,000-YARD  GRID  (2-digit  numerical  reference): 

Principal  digits:  (1);  10,000 
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INDIA  ZONE  IIIB 


PROJECTION:  Lambert  Conical  Orfhomorphic 

ELLIPSOID:  Everest  [a  =  6,974,310,6  Indian  Yards  1/f  =  300.8017) 

UNIT:  Indian  Yard 
ORIGIN:  IP-N.,  lOO^E. 

FALSE  COORDINATES  OF  ORIGIN:  3,000,000  yards  E.,  1,000,000  yards  N. 

SCALE  FACTOR:  .99878  6408 
INCIDENCE  OF  GRID  LETTERS:  Normal 

GRID  TABLES:  Lambert  Conical  Orfhomorphic  Proic^  ^  iables,  India  Zone  IIIA,  India 
Zone  IIIB 

GRID  “COLOR”:  Black 

REFERENCING  FOR  1,000-YARD  GRID  {6-digif  numerical  reference): 

Principal  digits:  (2);  10,000,  1,000 
REFERENCING  FOR  10,000-YARD  GRID  (4-digit  numerical  reference): 

Principal  digits:  (1);  10,000 

REFERENCING  FOR  100,000-YARD  GRID  (2-digit  numericai  reference): 

Principal  digits:  |1),-  10,000 
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INDIA  ZONE  IVA 


PROJECTION:  Larnbert  Conical  Orthomorphic 

ELEIPSOID:  Everest  (a  =  6,974,310.6  Indian  Yards  1 /f  =  300.8017) 

UNIT:  Indian  Yard 
ORIGIN:  12’N.,  80'E. 

FALSE  COORDINATES  OF  ORIGIN:  3,000,000  yards  E.,  1,000,000  yards  N. 

SCALE  FACTOR:  .99878  6408 
INCIDENCE  OF  GRID  LETTERS:  Normal 

GRID  TABLES:  Lambert  Conical  Orthomorphic  Projection  Tables,.  India  Zone  IVA,  India 
Zone  IVB 

GRID  "COLOR  ":  Black 

REFERENCING  FOR  1,000-YARD  GRID  (6-digit  numerical  reference): 

Principal  digits:  (2);  10,000,  1,000 
REFERENCING  FOR  10,000-YARD  GRID  (4-digil  numerical  reference): 

Principal  digits:  (1);  10,000 

REFERENCING  FOR  100,000-YARD  GRID  |2-digit  numerical  reference): 

Principal  digits:  (I);  10,000 
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INDIA  ZONE  IVB 


PROJECTION:  Lamberf  Conical  Orfhoniorphic 

ELLIPSOID;  Everest  (a  =  6,974,310.6  Indian  Yards  1/f  =  300.8017) 

UNIT:  Indian  Yard 
ORIGIN;  12”N.,  104“E. 

FALSE  COORDINATES  OF  ORIGIN;  3,000,000  yards  E.,  1,000,000  yards  N. 

SCALE  FACTOR:  .99878  6408 
INCIDENCE  OF  GRID  LETTERS;  Normal 

GRID  TABLES;  Lambert  Conical  Orthomorphic  Projection  Tables,  India  Zone  IVA,  India 
Zone  IVB 

GRID  “COLOR”:  Blue 

REFERENCING  FOR  1,000-YARD  GRID  {6-digit  numerical  reference): 

Principal  digits;  (2);  10,000,  1,000 
REFERENCING  FOR  10,000-YARD  GRID  |4-digit  numerical  reference): 

Principal  digits;  (1);  10,000 

REFERENCING  FOR  100,000-YARD  GRID  (2-digit  numerical  reference); 

Principal  digits;  (1);  10,000 
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PROJECTION:  Transverse  Mercator 
ELLIPSOID:  Modified  Airy 
UNIT:  Meter 
ORIGIN:  53”30'N.,  8'W, 

FALSE  COORDINATES  OF  ORIGIN;  200,000  meters  E.,  250,000  meters  N.  (south  of 
the  folse  origin  add  1,000,000  meters  to  the  northing.) 

SCALE  FACTOR:  1.00003  5 

INCIDENCE  OF  GRID  LETTERS:  For  the  500,000-mnter  square  letter  use  the  special 
letter  I.  Normal  100,000-meter  square  letters. 

GRID  TABLES:  Tables  for  the  Transverse  Mercator  Projection  of  Ireland 
GRID  “COLOR”;  Red  (red-brown) 

REFERENCING  FOR  1,000-METER  GRID  (6-digit  numerical  reference): 

Princlpol  digits:  (2);  10,000,  1,000 
REFERENCING  FOR  10,000-METER  GRID  (4-digit  numerical  reference): 

Principal  digits:  (1);  10,000 

REFERENCING  FOR  100,000-METER  GRID  (2-digit  numerical  reference); 

Principal  digits:  (1);  10,000 

See  British  National  Grid  for  Limits  of  Junction  line 
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PROJECTION;  Laborde 
ELLIPSOID:  International 
UNIT:  Meter 

ORIGIN:  18‘54'S.,  46°26' 1 3.95  "E. 

FALSE  COORDINATES  OF  ORIGIN:  400,000  mete.-s  E.,  800,000  meters  N.  (west  of  the 
false  origin  add  1,000,000  meters  to  the  easting.) 

SCALE  FACTOR:  .9995 

INCIDENCE  OF  GRID  LETTERS:  No  letters  used 

GRID  TABLES:  Laborde  Projection  Tables,  Madagascar  Grid 

GRID  “COLOR":  Red  (red-brown) 

REFERENCING  FOR  1 ,000-METER  GRID  (8-digit  numerical  reference): 

Principal  digits:  (3);  100,000,  10,000,  1,000 
REFERENCING  FOR  10,000-METER  GRID  (6-digit  numerical  reference): 

Principal  digits:  (2);  100,000,  10,000 
REFERENCING  FOR  100,000-METER  GRID  (4-digit  numerical  reference): 

Principal  digits:  (2;,-  100,000,  10,000 
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NETHERLANDS  EAST  INDIES 
EQUATORIAL  ZONE 


PROJECTION:  Mercator 
ELLIPSOID;  Bessel 
UNIT:  Meter 
ORIGIN:  Equator,  110”E. 

FALSE  COORDINATES  OF  ORIGIN:  3,900,000  meters  E.,  900,000  meters  N. 

SCALE  FACTOR;  .997 

INCIDENCE  OF  GRID  LETTERS;  The  500,000-meter  square  letter  P  and  the  100,000- 
meter  square  letter  V  are  both  east  of  the  4,000,000-meter  arid  line  end  north  of  the 
1 ,000,000-meter  grid  line 

GRID  TABLES:  Lambert  Conical  Orthomorphic  Projeefiort  Tables,  Netberland  East  Indies 
Equatorial  Zone 
GRID  "COLOR":  Blue 

REFERENCING  FOR  1,000-YAR0  GRID  (6-digit  numerical  reference): 

Principal  digits:  (2);  10,000,  1,000 
REFERENCING  FOR  10,000- YARD  GRID  (A-digit  numerical  reference): 

Principal  digits;  (1);  10,000 

REFERENCING  FOR  100,000-YARD  GRID  (2-digit  numerical  reference): 

Principal  digits:  (1);  10,000 
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NEW  ZEALAND  MAP  GRID  (NZMG) 


PROJECTION:  New  Zealand  Map  Grid  (derived  by  W.  I.  Reilly) 

ELLIPSOID:  International 
UNIT:  Meter 
ORIGIN:  4rS.,  173”E. 

FALSE  COORDINATES  OF  ORIGIN:  2,510,000  meters  E.;  6,023,150  meters  N. 
INCIDENCE  OF  GRID  LETTERS:  No  letters  used 
GRID  TABLES:  Not  available 
GRID  ‘‘COLOR”:  Blue 

REFERENCING  FOR  1 ,000-METER  GRID  (6-digit  numerical  reference): 

Principal  digits:  (2);  10,000,  1,000 

REFERENCING  FOR  10,000-METER  GRID  (6-digit  numerical  reference): 

Principal  digits:  (2);  10,000,  1,000 
REFERENCING  FOR  100,000-METER  GRID  (6-digit  numerical  reference): 

Principal  digits:  (2);  10,000,  1,000 
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NORD  ALGERIE  GRID 


«ls 


i  I  ( 

500.00D 


aCOOO'- 


<C0  000 

!•> 


S’  ?  000  r  tj'- 
iif't  f'tcici  O’ 


C!> 

to 


er  OW  r  Sc 
Pi*,.«(r  .t: 


PROJECTION:  Lamberl  Conical  Orthomorphic 

ELLIPSOID:  Clarke  1880 

UNIT;  Meter 

ORIGIN;  36"N.,  2°42'E, 

FALSE  COORDINATES  OF  ORIGIN;  500,000  meters  E.;  300,000  meters  N. 

SCALE  FACTOR;  .99962  5544 

INCIDENCE  OF  GRID  LETTERS;  No  letters  used 

GRID  TABLES:  Tables  des  Constantes  Numeriques  des  Sysfemes  de  Projections  Lambert 
GRID  “COLOR”:  Blue 

REFERENCING  FOR  1 ,000-METER  GRID  (8-digit  numi  rical  reference); 

Principal  digits:  (3);  100,000,  10,000,  1,000 
REFERENCING  FOR  10,000-METER  GRID  (6-digit  numerical  reference): 

Principal  digits:  (2);  100,000,  10,000 
REFERENCING  FOR  100,000-METER  GRID  (4-digit  numerical  reference): 

Principal  digits:  (2);  100,000,  10,000 
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NORD  MAROC  GRID 


448  CCO  -1  Wl*! 
(Sor.'f  fic,»Ci  9') 


•19-W 


PROJECTION;  Lamberf  Conical  Orthomorphic 
EUlPSOID;  Clarke  1880 
UNIT;  Meter 

ORIGIN;  aSMBN.,  5”24'W. 

FALSE  COORDINATES  OF  ORIGIN;  500,000  meters  E.,  300,000  meters  N.  (west  of  the 
false  origin  add  1 ,000,000  meters  to  the  easting) 

SCALE  FACTOR;  .99962  5769 

INCIDENCE  OF  GRID  LETTERS;  No  Letters  used. 

GRID  TABLES;  Tables  des  Constantes  Numeriqaes  des  Systemes  de  Projections  Lambert 
GRID  "COLOR”:  Red  (red-brown) 

REFERENCING  FOR  1 ,000-METER  GRID  (S-digit  numerical  reference); 

Principal  digits;  (3),  100,000,  10,000,  1,000 
REFERENCING  FOR  10,000-METER  GRID  (6-digit  numerical  reference); 

Principal  digits;  (2);  100,000,  10,000 
REFERENCING  FOR  100,000-METER  GRID  (4-digit  numerical  reference); 

Principal  digits;  (2);  100,000,  10,000 
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NORD  TUNISIE  GRID 


"T 


4  - 


500.000 


$»<»'•*•  -‘J 


PROJECTION:  Lambert  Conical  Orthomorphic 

ELLIPSOID:  Clarke  1880 

UNIT:  Meter 

ORIGIN;  36“N.,  9^54'E 

FALSE  COORDINATES  OF  ORIGIN:  500,000  meters  E.,  300,000  meters  N. 

SCALE  FACTOR;  .99962  5544 

INCIDENCE  OF  GRID  LETTERS;  No  letters  used. 

GRID  TABLES:  Tables  des  Constantes  Numeriques  des  Systemes  de  Projections  Lambert 
GRID  “COLOR";  Brown  (red-brown) 

REFERENCING  FOR  1,000-METER  GRID  {8-digit  numerical  reference): 

Principal  digits;  |3);  100,000,  10,000,  1,000 
REFERENCING  FOR  10,000-METER  GRID  |6-digit  numerical  reference): 

Principal  digits;  (2);  100,000,  10,000 
REFERENCING  FOR  100,000-METER  GRID  (4-digit  numerical  reference): 

Principal  digits:  (2);  100,000,  10,000 
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SUD  ALGERIE  GRID 


PROJECTION:  Lambert  Conical  Orthomorphic 
ELLIPSOID:  Clarke  1880 
UNIT:  Meter 

ORIGIN:  33°18  N.,  2'42'E. 

FALSE  COORDINATES  OF  ORIGIN:  500,000  meters  E,  300,000  meters  N.  [south  oF  Folse 
origin  odd  1,000,000  meters  to  the  northing) 

SCALE  FACTOR:  .99962  5769 

INCIDENCE  OF  GRID  LETTERS:  No  letters  used. 

GRID  TABLES:  Tables  des  Constantes  Numeriques  des  Systemes  de  Projections  Lambert 
GRID  "COLOR”:  Brown  (red-brown) 

REFERENCING  FOR  1,000-METER  GRID  (8-digit  numerical  reference): 

Principal  digits:  (3);  100,000,  10,000,  1,000 
REFERENCING  FOR  10,000-METER  GRID  (6-digit  numerical  reference): 

Principal  digits:  (2);  100,000,  10,000 
RFFERENCING  FOR  100,000-METER  GRID  (4-digit  numerical  reference): 

Principal  digits:  (2’;  100,000,  10,000 
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SUD  MAROC  GRID 


o  <>  ^  «.»  O  ^  t 

o  S  ^  **  ^  ^  5  > 

?riyw 


PROJECTION:  Lambert  Conical  Orlhomorphic 
ELLIPSOID;  Clarke  1880 
UNIT:  Meter 

ORIGIN;  29  42  N.,  5"24  W. 

FALSE  COORDINATES  OF  ORIGIN:  500,000  meters  E.,  300,000  meters  N.  (west  of  the 
false  origin  add  1,000,000  meters  to  the  easting). 

SCALE  FACTOR:  .99961  5596 

INCIDENCE  OF  GRID  LETTERS;  No  letters  used. 

GRID  TABLES:  Tables  des  Constantes  NumeriQues  des  Systemes  de  Projections  Lambert 
GRID  •■COLOR".  Blue 

REFERENCING  FOR  1,000-METCR  GRID  jS-digit  numerical  reference): 

Principal  digits:  (3),  100,000,  10,000,  1,000 
REFERENCING  FOR  10,000-ME''ER  GRID  (6-digit  numericol  reference): 

Principal  digits;  (2);  100,000,  10,000 
REFERENCING  FOR  100,000-METER  GRID  (A-digit  numerical  reference): 

Principol  digits;  (2);  100,000,  10,000 
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SUD  TUNISIE  GRID 


PROJECTION:  Lambert  Coniccil  Ortliomorphic 
ELLIPSOID:  Clarke  1880 
UNIT:  Meter 

ORIGIN:  33  18  N.,  9  54  E. 

FALSE  COORDINATES  OF  ORIGIN.  500,000  meters  E.,  300,000  meters  N.  (Scuth  of  false 
origin  add  1 ,000.000  meters  to  the  northing; 

SCALE  FACTOR:  .99962  5769 

INCIDENCE  OF  GRID  LETTERS:  No  letfters  used. 

GRID  TABLES;  Tables  des  Constanios  Nemdiiques  des  Systemes  de  Projections  Lambert 
GRID  -COLOR  ":  Blue 

REFERENCING  FOR  1,000-METER  GRID  i8-digit  numerical  reference): 

Principal  digits;  (3),  100,000,  10,000,  1,000 
REFERENCING  FOR  10,000-METER  GRID  (6-digit  numerical  reference): 

Principal  digits:  (2);  100,000,  10,000 
REFERENCING  FOR  100,000-METER  GRID  i4-digit  numericol  reference!: 

Principol  digits.  (2);  100,000,  10,000 
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WEST  MALAYSIAN  RSO  GRID 


PROJECTION:  Rectified  Skew  Orfhomorphic 
ELLIPSOID.  Modified  Eveiesi 
UNIT:  Meter 
O.RIGIN:  4  N.,  102  15  E 

FALSE  COORDINATES  Of  ORIGIN:  472,854  meters  E..  442,420  meters  N. 

-SCALE  FACTOR:  .99984 

INCIDENCE  OF  GRID  LETTERS:  Normol 

GRID  TABLES:  Not  Available 

GRID  ■■COLOR";  Black 

referencing  for  1 ,000-METER  GRID  (6-digit  nemerical  reference): 

Principal  digits:  (2);  10,000,  1,000 
REFERENCING  FOR  10.000-METER  GRID  (4-digit  numerical  reference): 
Principal  digits:  (I),-  10,000 

REFERENCING  FOR  1 00,000-ME TER  GRID  (2-digit  n  metical  reference): 
Principal  digits:  (1);  10,000 
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CHAPTER  5 

GEOGRAPHIC  COORDINATE  REFERENCES 


5-1  USE. 

Tlie  use  of  geographic  coordinates  os  o  system  of  reference  is  accepted  worldwide. 
It  is  based  on  the  expression  of  position  by  latitude  (parallels)  and  longitude  (meridians) 
in  terms  of  arc  (degrees,  minutes,  and  seconds)  referred  to  the  Equator  (north  and  south) 
and  the  Greenwich  Meridian  (east  ond  west). 

5-2  THE  GEOGRAPHIC  REFERENCE. 

The  degree  of  accuracy  of  a  geographic  refe'^nce  is  influenced  by  the  map  scole 
and  occuracy  requirements  for  plotting  ond  scaling  purposes. 

Exomples  of  references  are: 

40°N  I32‘E  (In  degrees  of  latitude  and  longitude) 

40‘2rN  132"14'E  (To  minutes  of  latitude  and  longitude) 

40'2ri2"N  132'’14'18"E  (To  seconds  of  latitude  and  longitude) 

40”2ri2.4"N  1 32“  1 4'1  7.7"E  (To  tenths  of  seconds  of  latitude  and  longitude] 
40‘’21'12.45’'N  1 32“  1 4'1  7.73"E  (To  hundredths  of  seconds  of  latitude  and  iongitude) 

5-3  GEOGRAPHIC  COORDINATES  ON  MAPS  AND  CHARTS. 

5-3  1  U.S.  military  maps  and  charts  include  a  graticule  (parallels  and  meridians)  for  plot¬ 
ting  and  scaling  geographic  coordinates.  Graticule  values  are  shown  in  the  map  margin, 

5-3.2  On  most  maps  and  charts  at  the  scale  of  1:1,000,000,  the  porollels  and  meridians 
are  shown  by  intersections  or  full  lines  at  one-degree  intervals.  The  intersections  or  lines 
are  labeled  in  degree  values. 

5-3.3  On  maps  and  charts  ct  the  scale  of  1:500,000,  parallels  and  meridians  are  shown 
by  full  lines  at  30-minute  intervals.  The  full  degree  lines  are  labeled  in  degree  values; 
the  intermediate  lines  are  labeled  in  minutes  only. 

5-3.4  On  mops  and  charts  at  scales  of  1:250,000  and  larger  the  graticule  may  be  in¬ 
dicated  in  the  map  interior  by  lines  or  ticks  at  prescribed  intervols.  The  following  indicates 
these  intervals; 


Tick 

Labeling 

Labeling 

Scale 

Interval 

at  Corners' 

of  ticks 

1 :250,000 

15  minutes 

Degrees-minutes 

15  minutes 

1:100,000 

10  minutes 

Degrees-minutes 

10  minutes 

1 :50,000 

1  minute 

Degrees-minutes- 

seconds 

5  minutes 

1:25,000 

1  minute 

Degrees-minutes- 

seconds 

5  minutes 

1:12,500 

1  minute 

Degrees-minutes- 

1  minute 

seconds 

/iyM'  S.  Corner  Labeling  on  Topogrophic  Maps. 

'  When  departing  from  standard  sheet  lines  to  avoid  unnecessary  sheets  or  because  of 
datum  chonges,  corners  are  labeled  to  1  second  for  1:250,000  and  1:100,000  scale  and 
to  0.1  second  for  1:50,000  to  1:12,500  scale. 
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5-3.5  On  JOGs,  between  0'  and  76",  mcridions  are  shown  by  full  lines  at  15-minute 
intervals  with  1  -minute  ticks.  Between  76"  and  84"  North  and  between  76"  and  80"  South, 
meridians  are  shown  by  full  lines  a*  30-minute  intervals  with  1  -minute  ticks. 

5-4  THE  WORLD  GEOGRAPHIC  REFERENCE  SYSTEM. 

5-4  1  The  World  Geographic  Reference  System  (GEOREE)  is  a  system  used  for  position 
reporting.  It  is  not  a  military  grid,  and  therefore  does  not  replace  existing  military  grids. 
It  is  an  area-designation  method  used  for  interservice  and  interallied  position  reporting  for 
air  defense  and  strategic  air  operations.  Positions  ore  expressed  in  a  form  suitable  for  re¬ 
porting  and  plotting  on  any  map  or  chart  graduated  in  latitude  end  longitude  (with  Green¬ 
wich  as  prime  meridian)  regardless  of  map  projection. 

5-4.2  The  system  divides  the  surface  of  the  earth  into  quadrangles,  the  sides  of  which 
are  specific  arc  lengths  of  longitude  and  latitude;  each  quadrangle  is  identified  by  c 
simple  systematic  letter  code  giving  positive  identification  with  no  risk  of  ambiguity. 

5-4.2. 1  There  are  24  longitudinal  2ones  each  of  15  degrees  width  extending  eastward 
from  the  180"  meridian  around  the  globe  through  360  degrees  of  longitude.  These  zones 
are  lettered  from  A  to  Z  inclusive  (omitting  I  and  O).  There  are  1  2  bands  of  latidude  each 
of  15  degrees  height,  extending  northward  from  the  South  Pole.  These  bands  are  lettered 
from  A  to  M  inclusive  (omitting  I)  northward  from  the  South  Pole.  This  code  divides  the 
earth’s  surface  into  288  15  degree  quadrangles,  each  of  which  is  ir'entified  by  two  letters. 
The  first  letter  is  that  of  the  longitude  zone  and  the  second  letter  thot  of  the  latitude  band. 
Thus  the  greatest  part  of  the  United  Kingdom  is  in  the  15  degree  quoHrangle  MK.  See 
fiyuiu  12. 

5-4. 2. 2  Eoch  15  degree  quadrangle  is  sub-divided  into  15  one  degree  zones  of  longi¬ 
tude,  eastward  from  the  western  meridian  of  the  quodrongle,  these  one  degree  units  being 
l»!ttered  from  A  to  Q  inclusive  (omitting  I  and  O).  Each  15  degree  quadrangle  is  also  sub¬ 
divided  into  1 5  one  degree  bands  of  latitude  northward  from  the  southern  parallel  of 
the  quodrongle,  these  bands  being  lettered  from  A  to  Q  inclusive  (omitting  I  and  O).  A 
one  degree  quadrangle  anyArhere  on  the  earth's  surfoce  may  now  be  identified  by  four 
letters  Salisbury  therefore  is  in  the  one  degree  quodrongle  MKPG.  See  figure  12. 

5-4. 2. 3  Each  one  degiee  quadrangle  is  divided  into  60  minutes  of  longitude,  numbered 
eastward  from  its  western  meridian,  and  60  minutes  of  latitude,  numbered  northward 
from  its  southern  parallel.  This  direction  of  numbering  is  used  wherever  the  one  degree 
quadrangle  is  located,  i.e.,  if  does  not  vary  even  though  the  location  may  be  west  of  the 
prime  meridian  or  south  of  the  equator.  A  unique  reference  defining  the  position  of  a  point 
to  on  accuracy  of  one  minute  in  latitude  and  longitude  (i.e.,  2  kms  or  less)  can  now  be 
given  by  quoting  four  letters  and  four  numerals.  The  four  letters  identify  the  one  degree 
quadrangle.  The  firsi  two  numerals  ore  the  number  of  minutes  of  longitude  by  which  the 
point  lies  eastward  of  the  western  meridian  of  the  one  degree  quadrangle,  and  the  last 
two  numerals  are  the  number  of  minutes  of  latitude  by  which  the  point  lies  northword  of 
the  southern  parallel  of  the  one  degree  quadrangle.  If  the  number  of  minutes  's  less  then 
10  minutes,  the  first  numeral  will  be  a  zero  and  must  be  written,  e.g.,  04.  The  GEOREF 
of  Solisbury  Cathedral  is  MK  PG  12  04.  See  figure  12. 

5-4. 2. 4  Each  of  the  one  degree  quadrangles  may  be  further  divided  into  decimal  parts 
(1/10  fh  and  1/100  th)  eastward  and  northward.  Thus,  four  letters  and  six  numerals  will 
define  o  location  to  0.1 -minute;  four  letters  ond  eight  numerals  will  define  a  location  to 
0.01  -minute. 
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CHAPTER  6 

GRIDS  ON  MAPS  AT  1:100,000  SCALE 
AND  larger 


6-1  GENERAL. 

6-1.1  Requirements  for  grid  data  and  grid  formats  on  maps  prepared  for  the  DoD  at 
1:100,000  scale  and  larger  are  essentiolly  the  same  far  Universal  Transverse  Mercator 
grids.  Universal  Polar  Stereographic  grids  and  nonstandard  grids. 

6-1.2  The  grid  data  for  DoD  maps  usually  include  the  major  grid,  o  declination  diagram, 
o  grid  reference  box,  and  notes  identifying  the  grid. 

6-1.3  The  adjacent  grid  is  provided  as  an  overlapping  grid  when  a  mop  lies  within  ap¬ 
proximately  40  kilometers  ot  a  grid  junction  line  or  a  datum  junction  boundary.  A  separata 
declination  diagram  and  notes  identifying  the  overlapping  grid  appear  in  the  margin  for 
grid  junctions,  and  may  or  may  not  appear  Tor  datum  junctions,  depending  on  grid  align¬ 
ments. 

6-1.4  A  mop  may  show  a  secondary  grid  which  occurs  in  the  oreo.  The  secondary  grid 
is  identified  by  margin  notes. 

6-1.5  Normally,  no  single  mop  of  o  foreign  area  in  this  scale  category  ever  shows  more 
than  three  grids.  When  a  sheet  covers  an  area  which  includes  more  then  three  grids  (either 
mojor,  overlapping,  or  secondary),  those  omitted  ore  the  ones  which  ore  considered  of 
leost  niiiitary  importonce.  Major  grids  are  never  omitted.  When  choice  lios  betweei.  two 
ovci  lapping  grids,  the  one  retained  usually  is  the  one  which  occurs  most  frequently  on  the 
sheets  in  the  general  area.  Domestic  maps  may  show  up  to  five  grids. 

6-1.6  Specific  dimensions,  size  and  siyie  of  type,  and  placement  of  margin  dofa  relating 
to  grids  and  grid  forn'ats  at  1:100,000  scale  and  larger  are  contained  in  DMA  product 
specificotions. 

*  1HE  .MAJOR  GRID. 

6-2.1  The  major  grid  is  indicated  by  full  lines  of  1,000-unit  intervols.  The  unit  is  either 
yards  or  meters.  Every  1 0,060  unit  grid  line  is  accentuated  in  weight. 

0-2.2  Grid  numbers  appear  outside  the  neatline  on  all  four  sides  of  the  sheet,  labeling 
OQch  grid  line.  Where  a  grid  line  coincides  with  a  neatlino  of  the  mop,  the  grid  line  is 
omitted,  but  the  neatline  is  labeled  in  the  margin  with  the  values  for  the  grid  line. 

0-2.3  Basically,  all  grid  lines  are  labeled  with  two  principol  digits  which  represent  the 
10,000-  and  l,0C0-unit  values  of  the  grid  line,  re-'pectivoly.  Some  variations  to  this  basic 
lobeling  are: 

6-2  3.1  On  oil  10,000-iinit  grid  lines,  the  basic  two  principal  digits  ore  preceded  by  the 
100,000-unit  digits.  See  figures  13  and  14. 

6-2, 3. 2  Cn  sheets  with  one  major  grid,  only  the  first  grid  lines  in  each  direction  from 
the  southwest  co'^ner  ore  given  full  coordinate  values.  See  figures  13  and  14. 

6-2. 3. 3  On  sheets  containing  grid  zone  junctions,  junctions  ol  major  grids,  or  datum  junc¬ 
tions,  the  first  yiid  lines  in  each  direchon  from  all  four  corners  ore  given  full  coordiptate 
values.  See  f.gures  15,  16,  and  18- 
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6-2. 3. 4  On  sheets  showing  the  major  and  overlapping  grids,  the  first  grid  line  ond  grid 
tick  in  each  direction  from  the  southwest  corner  ore  given  the  full  coordinate  values  for 
both  grids.  See  figure  1 7. 

6-2. 3. 5  On  the  Madagascar  grid  and  the  Lambert  grids  of  northwest  Africa,  use  three 
principal  digits  to  represent  the  100,000-,  10,000-,  and  1,000-meter  values  of  the  grid 
lines. 

6-2.4  The  giid  lines  in  the  map  interior  contain  a  pattern  of  grid  value  labels  (principal 
digits)  designed  to  assist  in  position  referencing  on  a  folded  map.  The  pattern,  referred 
to  as  a  grid  ladder,  may  appear  in  either  of  two  forms: 

6-2.4. 1  One  row  (easting)  and  one  column  (northing)  intersecting  at  the  approximate 
center  of  the  sheet. 

6-2. 4. 2  Two  rows  (easting)  and  two  columns  (northing)  intersecting  at  opproximate  one- 
third  intervals  across  the  sheet.  The  principal  digits  are  centered  between  adjacent  hori¬ 
zontal  (northing)  and  vertical  (easting)  grid  lines.  The  digits  may  be  displaced  or  omitted 
if  they  impoir  the  legibility  of  important  map  detail.  Omissions  are  held  to  a  minimum. 
Grid  ladder  treatments  ore  illustrated  in  figures  13  and  14. 

6-2.5  The  color  of  the  grid  values  is  governed  by  the  grid  system. 

6-2.5. 1  Black  (blue  for  1:100,000  scale)  is  used  when  the  major  grid  is  the  Universal 
Transverse  Mercator  or  the  Universal  Polar  Stereographic. 

6-2. 5. 2  With  nonstandard  grids,  the  color  varies.  It  may  be  black,  blue,  or  red-brown. 
The  color  to  be  used  with  each  particular  nonstondard  grid  is  specified  in  Chapter  4. 

6-2.6  A  note  identifying  the  grid  and  ellipsoid  appears  in  the  lower  margin  of  a  sheet. 
The  note  is  modeled  after  one  of  the  following: 


FLUPSOID  .  BESScL 

GRO  .  1,000  METER  UTM  ZONE  53 

(BLACK  NUMBERED  LINES) 

EtL.FSOlD  .  international 

GRID .  1000  METER  MADAGASCAR 

(RED-BROWN  NUMBERED  LINES) 


6-2.7  On  mops  having  a  land  inset  for  which  the  grid  or  grid  zone  differs  from  that  of 
the  mop  proper,  the  appropriate  grid  note  is  shown  within  the  inset. 

6-2.8  Figures  13  and  14  illustrate  the  treotment  for  the  major  grid  on  DoD  mapping  at 
1:50,000  and  1:100,000  scoles. 

6-3  MULTIPLE  MAJOR  GRIDS. 

6-3.1  In  certain  instances  a  sheet  contains  more  than  one  .i  .  grid. 

6-3. 1.1  With  the  UTM  and  UPS  grids  this  may  occur: 

6-3. 1.1.1  Where  original  sheet  lines  are  retained  as  established  by  o  mapping  agency 
of  o  foreign  country. 

6-3. 1.1. 2  Where  a  sheet  is  shifted  from  the  normal  position  to  ovoid  making  additional 
sheets. 

6-3. 1.2  With  nonstandard  grids,  this  condition  occurs  more  frequently  since,  in  addition 
to  the  above  coses,  grid  junctions  are  sometimes  loxodromes  or  are  grid  lines. 


A-.-l 


DMA  TM  8358.1 


i'. 

cmj 


.^'nh/  t  lUU.OUU  (ill  ininiatme) 


VVUfllO  GiOOUJC  GYSUM 
1  000  M£T‘H  Uf.y  ?UNt  47 


Fi^un'  N.  The  Major  Gnd  as  Shown  on  o  1 : 1 00,000  Scole  Map- 


6-4 


DMA  TM  8358. 1 


("II'SOIU  INiaiNATIONAl 

li  t’l)  1111)0  MUiR  UIM  /OAf  SO  IBIiloK  WlMKSHaJ  I INES  ANQ  TICKS) 

1.000  METEH  OTM  ZONE  31  (fllUE  NUMBERED  LINES  A.Sa  TICKS) 

Scale  1  50,000  (in  tiiiniature) 


.^'/y /.).  T wo  Mojor  Gr (ill  tliid  Cu)>k;.  ZciMtsb  of  i!'u  ilTM)  OeEiuiOted 
by  Cl  Grid  Junction  os  Shown  on  ci  large  Scale  Mop. 


DMA  TM  8358.1 


IllU’SOlO 

I.HIU 


CIARKE  1880 

]0  MUtK  SORP  MAROC  IRtO/BROWN  RUMRfRSU  URFS  AND  PCKS. 
UUP  MiUH.  CUD  AlliRIf  IBIACK  NPMBtRfD  IIN  S  AND  1  CKS 
. tnoti  Aintuir  IRMIF  NLIMBtREU  UNFS  AND  ll.KS) 


Scale  1  50  000  (m  niinialufe) 


Fwnv  Jd.  Th^Moior  Nonstondord  Gndj,osJ^to;^on_gJ,gagj£^ 


DMA  TM  8358.1 


I : I ii-siMO  woHiD  (iionnx  .svsit-M 

uH;1i  Mllfll  HIM  /OW  4/  IHI.VK  NUMBIRIIl  IlisES) 

1U30  MtUB  UlM  ZOM  4B  (BtUl  NUMBIfifD  TICK'D 

Scale  I  50.000  (in  mmialure) 

Major  ond  Overlopping  Grids  as  Shown  on  Q  Lorge  Scole  Mop. 


6-7 


Fiyun 


(;iiio 

l.uon  MtUH  NORIl  AififRIf.  clARKf  188P  (UIPSOID 
<01OE  NUMBfHtn  lll;;s  AND  ll, 

1  OUO  MtlER  sun  AIGEHIE.  UARKE  -880  tU,  SOIR 
IHEB/8R0*N  numbered  IINES  AND  Tick" 
'.DUO  MEEER.  NORD  MAROD.  CUHKE  ,880  EHIPSoS 
(BIACK  NUMBEflEO  TICKS; 

Ifi.  OveMappinq  Griffin  ...  . 

Sonornto;n^.'T-7A-T-0^FZ15.r£!i£!L^'?Lj"O  'V'u.or  Grids 
Gnd_J^T,on«^ 


(S-fl 


DMA  TM  8358.1 


6-3.2  Grid,  datum,  ellipsoid,  and  zone  junctions  are  indicated  by  accentuated  lines, 
printed  in  black  (blue  for  1:100,000  scale).  Labels  identifying  the  junction  appear  parallel 
to  and  on  each  side  of  the  junction  line.  The  labels  may  be  shown  more  than  once  to  faci¬ 
litate  identification.  Each  label  is  printed  in  the  color  designated  for  the  particular  grid 
system.  When  a  grid,  datum,  ellipsoid,  or  zone  junction  line  is  coincident  v/ith  o  neatline, 
both  the  junction  line  end  the  identifying  labels  ore  omitted.  If  the  junction  line  fulls  within 
2.5  mm  (0.10  inch)  of  the  neatline,  the  junction  line  is  not  shown;  it  is  considered  as  being 
coincident  with  the  neatline. 

6-3.2. 1  For  nonstandard  grids,  the  lobel  is  modeled  after  the  following: 

WEST  MALAYSIAN  RSO  GRID 

NCRD  f  UN.SiE  GRID 
MACAuASI  AR  uR  D 

6-3  2.2  The  label  for  o  UTM  grid  junction,  or  a  UPS  grid  junction,  includes  the  •dentifi- 
ccitior  r.t  the  Grid  Zo.ne  Designation  and  is  written  in  MGRS  terms  qs: 

UTM  GRID  ZONE  DESIGNATION.  ^7T 
UPS  GRiO  ZONE  DESIGNATION.  B 

6-3.3  ioch  grid  is  .shown  by  full  lines  within  its  own  oreo  only,  being  represented  at 
1,000-unit  i.'itervais  with  every  10,000-unit  line  occentuoted  in  weight. 

u-D.-T.i  Oi‘i  iTiops  beciri.-.y  two  major  grids,  the  extension  of  either  grid  into  the  arec:  of 
the  o^her  (overlapping  grid)  is  shrrwn  by  outside  ticirs  emonoting  from  the  neotline  cor¬ 
rectly  aligned  with  rtispective  major  grid.  The  even  10,000-unit  ticks  ore  accentuated 
in  weight. 

6-3. 3. 2  On  maps  bearing  three  major  grids,  a  similar  practice  is  followed,  except  that 
outside  ticks  are  used  to  indicate  the  extension  of  the  grid  which  occupies  the  major  port 
of  the  sheet,  ond  inside  ticks  ore  used  to  indicate  the  extensions  of  the  others. 

6-3.4  Grid  values  eppeor  on  all  four  sides  of  the  sheet  labeling  each  grid  Fne  and  those 
grid  ticks  whose  values  ore  multiples  of  5,000.  Full  volues  appeor  at  each  corner,  labeling 
the  fi'st  grid  line  in  each  direction  from  the  corner. 

6-3.4. 1  For  the  UTM  and  UPS  grids,  the  values  for  the  different  grids  appear  in  black 
and  blue.  Black  is  reserved  for  the  grid  which  covers  the  greater  portion  of  the  sheet. 
If  the  grid  junction  divides  the  sheet  equally,  black  is  used  for  the  grid  which  occurs  most 
frequently  on  the  sheers  in  the  general  areo.  On  mops  at  1:100,000  scale,  blue  is  used 
for  the  dominant  grid  and  red-brewn  for  the  other  grid. 

6-3.4.?  For  nonstandard  grids,  the  values  appear  in  the  colors  de.signoted  for  the  grid 
system.  Where  the  designated  colors  are  the  came,  one  or  more  substitutions  ate  made 
to  emphasize  distinction,  with  the  order  of  preference  os  follows;  block,  blue,  red-brown 
(or  blue,  red-brown,  block  a»  1:100,000  scale). 

6-3.4. 3  Block  is  used  for  the  UTM  or  UPS  grids  when  either  appears  in  combination  with 
nonsta.nnard  giids.  In  such  cases,  if  the  conventional  color  for  a  nonstandard  grid  is  black, 
a  substitution  it  mode  for  the  nonstendord  grid  with  blue,  or  rod-brown  being  used.  On 
maps  at  1:100,000  scale,  the  order  of  colors  is  blue,  red-brown,  black. 
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6-3.5  Grid  values,  expressed  in  principal  digits  only,  appear  on  the  face  of  the  map 
labeling  each  grid  lino.  Refer  to  figures  15,  16,  and  18  for  sample  treatments  of  the  grid 
ladder  numbers  when  a  sheet  contains  more  than  one  major  grid. 

6-3.6  Notes  identifying  each  grid  appear  in  the  lower  margin  of  the  sheet.  The  notes 
are  modeled  after  the  following: 

Ellipsoid . worid  geodetic  system 

GRID .  1,000  meter  UTM  ZONE  47 

(BLACK  NUMBERED  LINES  AND  TICKS) 

1,000  METER  UTM  ZONE  48 
(BLUE  NUMBERED  LINES  AND  TICKS) 

6-3.7  When  the  ellipsoid  is  not  the  same  for  each  of  the  grids  shown  on  the  map,  the 
ellipsoids  are  included  with  the  grid  notes.  The  notes  are  patterned  after  the  following: 

GRID  .  1,000  METER  UTM  ZONE  31,  INTERNATIONAL  ELLIPSOID 

(BLACK  NUMBERED  LINES  AND  TICKS) 

1,000  METER  UTM  ZONE  32,  ClARKE  1880  ELLIPSOID 
(BLUE  NUMBERED  LINES  AND  TICKS) 

6-3.8  Figures  15  and  16  illustrate  the  treatments  described  Tor  sheets  containing  more 
than  one  major  grid. 

6-4  OVERLAPPING  GRIDS. 

6-4.1  An  overlapping  grid  is  generally  required  within  opproximately  40  kilometers  of 
a  grid,  zone,  or  ellipsoid  junction.  The  overlapping  grid  may  be  omitted  if  there  are  no 
land  bodies  within  the  40  kilometer  overlap  area.  See  toble  9. 

6-4.2  The  overlapping  grid  is  shown  by  ticks  printed  in  block  (blue  tor  1:100,000  scale) 
emanating  from  the  nealline  correctly  aligned  with  its  respective  grid  and  spaced  at  1,000- 
unit  intervals.  The  even  10,000-unit  ticks  ore  accentuated  in  weight.  The  direction  of  the 
ticks  from  the  neofline  (i.o,,  inside  or  outside!  is  dependent  on  the  other  grids  shown  on 
the  map. 

6-4.2. 1  If  the  sheet  contains  one  major  grid,  outside  ticks  are  used. 

6-4. 2. 2  If  the  sheet  contains  two  major  grids,  inside  ticks  are  used. 

0-4. 2. 3  If  a  sheet  contains  two  overlapping  grids  in  conjunction  with  a  single  major  grid, 
outside  ticks  ore  used  for  the  overlapping  grid  which  occurs  most  frequently  on  the  sheets 
in  the  generol  area.  Inside  ticks  are  used  for  the  other. 

6-4.3  Values,  stmilcir  in  composition  to  those  labeling  the  major  grid  lines,  appear  on 
all  four  sides  of  the  sheet.  The  first  grid  tick  in  each  direction  from  the  southwest  corner 
of  the  sheet  whose  values  are  multiples  of  5,000  are  labeled. 

6-4.4  The  color  of  the  overlapping  grid  values  is  governed  by  the  grid  system.  Where 
the  prescribed  color  for  two  overlapping  grids  is  the  some,  the  color  of  the  grid  which 
occurs  more  frequently  on  the  sheets  in  iho  general  area  is  retained,  and  a  substitution 
of  black,  blue,  or  red-brown,  in  that  order  of  preference,  is  made  for  the  other.  (The  order 
of  preference  for  1:100,000  scale  is  blue,  red-brown,  or  black.)  A  similar  substitution  is 
made  when  the  color  of  on  overlapping  grid  is  the  same  as  the  mojor  grid. 

6-4.5  Notes  identifying  oveiiopping  grids  appear  in  the  lower  margin  of  each  sheet. 
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THE  equivalent  OF  40  KILOMETERS  IS  GIVEN  AS 
22  MINUTES  OF  LATITUDE  V/HEN  MEASURED  AT 
ANY  POINT  ALONG  A  MERIDIAN. 


Table  M  The  equivolents  of  40  Icilometefs  whan  meosured  olong  o  given 
porollel  of  latitude  expressed  in  degrees,  minutes,  otid  seconds 
f  longitude. 
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6-4.6  When  the  ellipsoid  is  not  the  some  for  the  overlapping  grid  and  the  major  grid, 
the  ellipsoids  are  included  with  the  grid  notes.  The  notes  are  patterned  after  the  following; 

GRIDS  1.000  METER  UTM  ZONE  42.  WORLD  GEODETIC  SYSTEM 

ELLIPSOID  (BLACK  NUMBERED  LlNESj 
1,000  METER  UTM  ZONE  41,  INTERNATIONAL 
ELLiPSOlO  (BLUE  NUMBERED  TlCKSj 

6-4.7  fiaures  17  and  18  illustrate  the  treatments  described  for  sheets  containing  niojor 
and  overlopping  grids. 

6-5  SECONDARY  GRIDS. 

6-5.1  As  a  general  rule,  secondary  grids  are  no  longer  required  on  military  topographic 
maps.  Excepted  are  those  instances  where  mopping  arrangements  with  cooperating  foreigrt 
ogenciis  specify  the  showing  of  a  secondary  grid.  No  more  than  one  secondary  grid  is 
shown. 

6-5.2  When  required,  the  secondary  grid  is  shown  by  inside  ticks,  printed  in  block  (blue 
for  1:100,000  scale),  emonating  from  the  neatline  in  their  correct  alignment  and  spaced 
at  1,000-unit  intervols.  The  even  10,000-unit  ticks  are  accentuated  in  weight. 

6-5.3  Values,  similar  in  composition  to  those  labeling  the  major  grid  lines,  appear  on 
all  four  sides  of  the  sheet.  The  first  grid  tick  in  each  direction  from  the  southwest  corner 
of  the  sheet  is  labeled  with  full  values.  Thereafter,  only  those  grid  ticks  whose  values  are 
multiples  of  5,000  are  labeled.  If  the  secondary  grid  hos  a  prescribed  color,  the  color  is 
used  for  the  numbers  unless  there  is  conflict  with  onother  grid  shown  on  the  mop.  In  that 
event,  substitutions  are  made  in  the  established  order  of  preference. 

6-5.4  A  grid  note,  identifying  the  secondary  grid,  appears  in  the  morgin  of  the  sheet, 

6-5.5  When  a  secondary  grid  differs  uniformly  from  the  major  grid,  o  coordinate  shift 
rote  moy  be  used  in  lieu  of  showing  the  secondary  grid.  The  note  should  be  potterned 
oftei  the  following; 

COORDINATE  CONVERSION  VVGS  TO  ED 
Gufl  Aart  30in  E  .  Subiraci  9in  N 
Gcn-it.ijiiiic  Arid  I  1 '  Long  ,  Suouact  0  1 '  La; 

6-5  6  Figure  19  illustrates  the  treatment  described  for  sheets  containing  major  and  secon- 
doiy  grids. 

6  6  THE  DECLINATION  DIAGRAM  (ONE  GRID). 

6-6.1  A  declination  dlogram  oppeors  in  the  margin  of  eoch  sheet.  The  diagram  shows 
the  relationship  of  magnetic  north  and  true  north  to  grid  north  at  the  center  of  the  sheet. 
It  also  provides  information  regarding  the  use  of  this  dota.  See  figures  20  ond  21. 

6-6.2  The  diagram  contains  three  prongs  which  emonate  from  a  central  point.  These 
represent  grid  north,  magnetic  north,  and  true  north,  and  ore  oppropriotely  labeled. 

6-6.2. 1  The  grid  north  prong  is  an  extension  of  an  eosting  (vertical)  grid  line;  the  ex¬ 
tension  is  o  continuous  line  which  stops  at  the  central  point  near  the  bottom  work  limits 
of  the  sheet.  The  prong  is  broken  for  the  letters  GN. 

6-6. 2. 2  The  magnetic  north  prong  emanates  from  the  central  point  to  the  approximate 
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i’n  Ttio  Declination  Diagram  and  Accom ponying  Notes  with  True 
North  Appearing  as  the  Center  Prong. 

extent  of  the  letters  GN.  It  is  surmounted  with  a  half-orrowhead;  o  left  half-arrowhead  is 
used  when  magnetic  north  lies  to  the  west  of  grid  north,  while  o  right  half-arrowhead  is 
used  when  magnetic  north  lies  to  the  east  of  grid  north. 

6-6. 2.3  The  true  north  prong,  surmounted  with  a  five-point  star,  is  shorter  in  le  igth  than 
the  other  two  prongs.  When  it  occurs  as  the  left  or  right  prong  of  the  diagram,  it  emonates 
from  the  central  point.  When  true  north  occurs  as  the  middle  prong,  its  characteristic  star 
appears  at  the  approximate  height  of  the  magnetic  north  orrowheod;  the  prong  is  shown 
as  on  extension  from  the  central  point. 

6-6. 2. 4  Angies  between  the  prongs  are  approximately  represented.  The  magnetic  north 
and  true  north  prongs  ore  plotted  v/ithin  30  minutes  of  their  given  angular  position  from 
grid  north,  except  that  the  magnetic  prong  is  never  shown  within  three  degrees  of  the 
grid  north  prong.  In  maintaining  relative  symmetry  between  prongs,  the  characteristic  .star 
of  the  true  north  prong  must  never  touch  another  prong.  When  there  is  no  declination 


6-14 


DMA  IM  83j8.1 


?, 

V' 


* 


-V  .*  « •  'S.  -i: 


•VM-  ..V  V 


'■  i>  ..I'NVJ  V.  •!  S'.  ! 
•Ok*  <  I  s'!  <  Si-  .  • 


/v.v'.  .'/  Tho  Declination  Diogront  and  Accomponying  Notes  with  True 
North  Appearing  as  an  Outside  Prong. 


between  prongs,  o  single  prong  represents  the  coincidence,  ctnd  distinguishing  charac¬ 
teristics  (star,  full  arrowhead,  or  letters  GN)  of  eoch  ore  shown  on  the  composite  prong- 

6-6.3  The  grid  magnetic  angle  (G-M  Artgle)  is  expressed  by  a  note  alongside  a  dashed 
arc  connecting  the  grid  north  and  magnetic  noith  prongs.  The  value  of  this  angle  is  derived 
from  the  latest  isogonic  aata  for  a  standard  epoch;  i.e.,  a  year  that  is  divisible  by  five, 
such  os  1985,  1990,  etc.  The  value  of  the  grid-magnetic  angle  is  given  to  the  nearest 
one-half  degree  with  mil  equivalent  to  the  nearest  ten  mils.  See  .  »ppendix  A  for  a  table 
of  mil  equivalents. 
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6-6.3. 1  The  grid-magnetic  note  is  modeled  after  the  foltovc-ing: 

1985 

G-M  ANGLE 
7  1/2"  (130  MILS! 

6-6. 3. 2  Fcr  sheets  with  0°  grid-magnetic  angle  the  note  is  shown  as  follows; 

1985 

G-M  ANGLE 
0  (0  mils; 

6-6. 3. 3  For  land  Insets,  grid-magnetic  data  are  shown  only  when  the  angle  is  different 
from  that  for  the  mop  proper.  A  diagram  is  not  shown.  The  grid-magnetic  data  are  shown 
by  a  note  modeled  after  the  following: 

MAGNETIC  DECLINATION  FOR  1985 
IS  1  1/2"  (30  MILS) 

WESTERLY  OVER 
THE  ENTIRE  INSET 

6-6.4  The  grid  convergence  is  the  angle  between  grid  north  and  true  north.  The  value 
of  the  angle  is  expressed  to  the  nearest  full  minute,  with  the  mils  equivalent  to  the  nearest 
one-half  mil. 

6-6.4. 1  In  the  diagram,  the  grid  convergence  is  indicated  by  o  note  alongside  a  dashed 
arc  which  connects  the  grid  north  end  true  north  prongs.  The  convergence  angle  is  given 
for  the  center  of  the  sheet  and  is  modeled  after  the  following: 

GRID  CONVERGENCE 
ri9'  (23  1/2  MILS) 

FOR  CENTER  OF  SHEET 

6-6.4. 2  In  land  insets,  a  diagram  is  not  shown.  The  grid  convergence  is  shown  only  when 
the  angle  is  different  from  that  on  the  map  proper.  The  convergence  angle  is  given  for 
the  center  of  the  inset  and  is  modeled  after  the  following: 

GRID  CONVERGENCE 
FCR  THE  CENTER  OF 
the  INSET  IS  2"36-  (46  MILS)  WESTERLY 

6-6.5  Notes  appear  in  conjunction  with  the  diagram  explaining  the  use  of  the  G-M  Angle. 

6-6.5. 1  When  the  magnetic  north  prong  of  the  diagram  is  east  of  the  grid  north  prong, 
the  notes  read  as  follows: 


TO  CONVERT  A 
MAGNETIC  AZIMUTH 
TO  A  GRID  AZIMUTH 
mDD  G-M  ANGLE 

TO  CONVERT  A 
GRID  AZIMUTH  TO  A 
MAGNETIC  AZIMUTH 
SUBTRACT  G-M  ANGLE 
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6-6.5. 2  When  the  magnetic  north  orong  of  the  diagram  is  west  of  the  grid  north  prong, 
the  notes  read  as  follows: 

TO  CONVERT  A 
MAGNETIC  AZIMUTH 
TO  A  GRID  AZIMUTH 
SUBTRACT  G-M  ANGLE 

TO  CONVERT  A 
GRID  AZIMUTH  TO  A 
MAGNETIC  AZIMUTH 
ADO  G-M  ANGLE 

6-6. 5. 3  When  the  magnetic  north  and  grid  north  prongs  are  coincident,  azimuth  con¬ 
version  notes  are  omitted. 

6-6.5. 4  Azimuth  conversion  notes  are  not  shown  for  insets. 

6-6.6  The  diagram  and  related  notes  are  printed  in  the  same  color  as  the  grid  values. 
6-/  THE  DECLINATION  DIAGRAM  (MORE  THAN  ONE  GRID). 

6-7. 1  When  a  sheet  bears  more  then  one  major  grid,  or  major  and  overlapping  grids, 
a  separate  diogram  appears  for  each  grid  shown  on  the  map.  Declination  data  are  not 
shown  for  secondary  grids.  Figure  22  illustrates  the  declination  data  shown  on  a  sheet 
which  contains  more  than  one  grid. 

6-7.2  The  grid  north  prong  of  each  diagram  is  aligned  with  the  easting  (vertical)  grid 
lines  or  grid  ticks  of  the  grid  to  which  it  pertains.  No  connection  is  shown  between  the 
grid  north  prong  and  any  grid  line  or  grid  tick. 

6-7.3  The  composition  of  each  diagram  is  the  same  as  described  in  paragraph  6-6, 
except: 

6-7.3.11  The  diagram  is  miniaturized,  and  the  three  prongs  are  shown  as  full  lines  of 
the  same  length. 

6-7.3.2  The  minimum  plotted  angle  between  any  two  prongs  is  throe  degrees  with  re¬ 
lative  symmetry  maintained. 

6-7. 3.3  Each  diagram  bears  the  identification  of  the  grid  to  which  it  pertains. 

6-7. 3.4  Each  diagram  and  its  related  notes  ore  printed  in  the  same  color  os  the  grid 
values  to  which  they  pertain. 

6-8  THE  GRID  REFERENCE  BOX. 

6-8.1  A  grid  reference  box  appears  in  the  margin  of  each  sheet.  The  box  contains  in¬ 
structions  and  attendant  data  to  enable  the  user  to  compose  standard  grid  references. 

6-8.2  The  grid  system(s)  in  use  on  the  map  dictates  the  referencing  instructions  con¬ 
tained  in  the  grid  reference  box.  The  grid  reference  boxes  most  commonly  used  on  maps, 
1:100,000  scale  and  larger,  are  illustrated  in  figure  23.  The  boxes  are  subject  to  modi¬ 
fications. 

6-8.3  The  grid  reference  box  also  contains  diagrams  identifying  applicable  grid  zone 
designations  and  grid  square  identifications. 
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Fii/ure  JF.  Tho  Detlinotion  Doto  when  o  Sheet  Contains  on  Overlopping 
Grid  ond/or  More  Thon  One  Mojor  Grid. 

6-8.3. 1  For  the  UTM  and  UPS  grids,  the  diagrams  show  the  grid  zone  designation,  the 
100,000-meter  grid  lines  and  thei*-  values  in  abbreviated  form,  and  the  100,000-meter 
square  identification(s).  Figure  24  illustrates  the  composition  of  the  diagrams  under  various 
conditions. 

6-8. 3. 2  For  nonstandard  grids,  the  diagram  shows  the  100,000-unit  square  identifi¬ 
cations  and  the  values  of  the  100,000-unit  grid  lines  in  abbreviated  form.  These  data 
are  printed  in  the  same  color  as  the  grid  values  to  which  they  pertain.  If  the  grid  system 
identifies  larger  squares,  their  identifications  are  shown  in  smaller  type  just  preceding 
the  100,000-unit  identifications.  The  100,000-unit  grid  lines  and  grid  junction  lines  are 
printed  in  blade  (blue  at  1 ;  1 00,000  scole).  If  a  junction  is  a  grid  line,  its  value  is  shown 
in  abbreviated  form  and  printed  in  the  same  color  as  the  grid  values  to  which  it  peitains. 
Loxodromes  are  not  labeled.  Figure  25  illustrates  the  composition  of  this  information  under 
various  conditions. 
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Figure  23.  Grid  Refaianca  Boxes  Most  Commonly  Used  on  Mops  of 
Scolea  of  1 : 1 00,000  ond  lorger. 


6-19 


DMA  TM  8358.1 


VQ 

1 

' 

. 

le  I\  :  M  TIS’  '::.*’ M 

VO  WQ 

^00 

I 

I 

I 

VA  ! 

- _K00  I 

w  j 

(.fO  iW  JlVAMlWI  jl 

IJP  |l 

____  .  Ji 

itP 

I 

I 

I 

CAlO  OISib^S'lON  I 

12P  ! 

ii 

M  S«i«AI  lOtO'lCilM 

VA  WA 

vv- 

-no 

, 

; 

r 

io:c6C  M  VMNi  i.neiniutHM 

VC 

i 

I 

Korc*  M  SC’-’A"!  IPINI.I  Mt-ON 

1 

wc  xc 

^00 

C«I3  /OM  MS'C'IAIICII 

1  12P 

1 

: 

rarr  .‘cei  rioceAii.ei 

'•?0 

—UP 

I 

CAiD  ’Oht  mjlCNiliLV 

-  .  -  ,6- 
12P  ® 

«V 

i 

; 

no  so 

I 

i 

■  .•oi'v'v  AObMi  gtii'.uiiw 

RT  SC 

! 

lu- 

I 

M4' 

1 

I 

Cv;  Mgr  .•»<  ceiiivpi 

no. 

j 

DO  UQ 

I 

,6- 

IIP.  12P 

_  _ 

1 

J 

1 14 

fifjun'  j-l.  Mefhodi  of  Showing  Grid  Zone  Deslgnotlons  ond  100,000-meter  Squores 
of  the  UTM  in  the  Grid  Reference  Boxes  of  lorge  Scole  Mops. 

6-8. 3. 3  For  sheets  that  have  o  land  inset  whose  100,000-onit  square  identification  letters 
differ  from  those  of  the  map  proper,  the  identification  letters  ore  shown  in  the  interior 
of  the  inset,  rather  than  in  the  grid  reference  box. 

6-8.4  When  more  than  one  major  grid  appeors  on  a  sheet  and  the  method  for  giving  a 
reference  is  the  same  for  all  the  grids,  a  common  reference  box  is  used. 

6-8.5  When  more  than  one  major  grid  appears  on  o  sheet  and  the  method  for  giving  u 
reference  varies  with  the  grids,  circumstances  control  the  treatment  of  the  grid  reference 
boxes. 

6-8.5. 1  A  grid  reference  box  is  shown  in  the  margin  for  each  grid.  Over  each  box  ap¬ 
pears  a  note  limiting  the  use  of  the  box  to  the  grid  or  grids  concerned. 

6-8. 5- 1.1  When  each  box  describes  the  method  of  referencing  for  one  grid  only,  the 
note  is  printed  in  the  same  color  as  the  values  for  its  respective  grid  and  is  modeled  after 
the  following: 

USE  THIS  BOX  FOR  GIVING  REFERENCES  ON  THE 
UNIVERSAL  TRANSVERSE  MERCATOR  GRID 

USE  THIS  BOX  FOR  GIVING  REFERENCES  ON  THE 
MADAGASCAR  GRID 
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6-8. 5. 1.2  When  the  same  system  of  referencing  is  used  for  two  grids  occurring  in  fhe\ 
same  sheet  with  a  third  grid  which  uses  a  different  reference  system,  the  note  for  the  \ 
common  reference  box  is  printed  in  black  and  modeled  after  the  following: 


use  THIS  BOX  FOR  GIVING  REFERENCES  ON  THE 
SUD  ALGERIE  AND  SUD  TUNISIE  GRIDS 


6-8. 5. 2  When  ail  reference  boxes  cannot  be  accommodoted  in  the  morgin,  the  excess  is 
shown  in  exponses  of  open  water  on  the  face  of  the  map.  When  this  is  not  practicable,  a 
note  which  refers  the  user  to  an  odjocent  sheet  is  added  to  a  reference  box  in  the  margin. 
The  notes  are  modeled  after  the  following: 

USE  THIS  BOX  FOR  GIVING  REFERENCES  ON  THE 
UNIVERSAL  TRANSVERSE  MERCATOR  GRID 


SEE  SHEET  3987  I  FOR  GIVING  REFERENCES  ON 
:  .c  N0r,D  MAROC  GRID 


USE  THIS  BOX  FOR  GIVING  REFERENCES  ON  THE 
UNIVERSAL  TRANSVERSE  MERCATOR  GRID 

SEE  SHEET  1285  III  FOR  GIVING  REFERENCES  ON 
THE  SUD  ALGERIE  AND  SUD  TUNISIE  GRIDS 


r 
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CHAPTER  7 

GRIDS  ON  MAPS  AT  1:250,000 
AND  1:500,000  SCALE 


7  1  GENERAL 

7-1.1  Grid  data  and  grid  format  for  mops  at  scales  of  1:250,000  and  1:500,000  are 
essentially  the  same  for  Universal  Transverse  Mercator  grids.  Universal  Polar  Stereographic 
grids,  and  nonstandard  grids.  When  possible,  sheet  lines  of  maps  at  these  scales  are 
planned  to  coincide  with  grid  junctions  and  ellipsoid  junctions. 

7-1.2  Grids  added  on  reprints  of  mops  of  other  origin  adhere  as  closely  as  possible  to 
these  standards.  There  may  be  minor  changes  in  limits  of  grid  zones  and  variations  in 
the  Color  of  grid  lines  and  grid  volues.  The  changes  and  variations  are  explained,  as 
necessary,  in  tho  margin  of  the  mop. 

7-1.3  The  grid  data  consist  of  grid  lines  and  values,  grid  reference  boxes,  notes  iden¬ 
tifying  the  grids,  and  notes  giving  the  range  of  magnetic  declination  over  the  sheet.  Over¬ 
lapping  and  extended  grids  are  not  shown. 

7-1.4  Descriptions  and  illustrations  are  keyed  to  1:250,000  scale,  unless  otherwise  in¬ 
dicated.  Specific  dimensions,  size  and  style  of  type,  and  placement  of  margin  doto  re¬ 
lating  to  grids  and  grid  formats  at  1:250,000  stole  ore  shown  on  DMA  style  sheets. 

7-2  THE  MAJOR  GRID. 

7-2,1  The  major  grid  is  shown  by  full  lines  printed  in  blue,  at  10,000-unit  intervals.  The 
unit  is  predominately  meters,-  yards  ore  used  for  some  nonstandard  grids.  Every  1 00,000- 
unit  grid  line  is  accentuated  in  weight  and  definitive  designations  ore  shown  at  their  in¬ 
tersections  in  the  map  interior. 

7-2.2  Grid  values  appear  outside  the  neatline  on  oH  four  sides  of  the  sheet,  labeling 
eoch  grid  line. 

7-2.3  Where  a  grid  line  coincides  with  o  neatline  of  the  map,  the  grid  line  is  omitted 
but  the  neatline  is  labeled  with  the  values  for  the  grid  line.  Except  for  the  values  labeling 
the  first  grid  line  in  each  direction  from  the  southwest  corner  of  the  sheet,  the  last  four 
digits  (0000)  of  the  values  are  amitted.  The  volues  are  shown  in  two  sizes  of  type,  with 
the  larger  size  being  reserved  for  the  principal  digits. 

7-2.3. 1  With  most  grids,  one  principal  digit  is  used.  This  represents  the  10,000  digit  of 
the  grid  values. 

7-2. 3. 2  Two  principal  digits  are  used  with  the  Madagascar  grid,  the  Lambert  grids  of 
northwest  Africa,  and  the  Ceylon  Belt.  These  represent  the  100,000  and  10,000  digits 
of  the  grid  values. 

7-2.4  At  1:250,000  scale,  a  grid  ladder  is  shown  in  the  interior  of  the  map.  The  grid 
ladder  is  an  established  pattern  of  columns  and  rows  of  grid  values,  expressed  in  principol 
digits  only.  Positioning  of  the  columns  ond  rows  is  illustrated  in  figure  26.  In  or'  as  of  dense 
detail,  a  ladder  number  may  be  moved  olong  a  grid  line  a  moximum  of  one-fourth  of  the 
grid  interval,  or  omitted  if  it  impairs  legibility  of  map  detail.  Omissions  are  held  to  a 
minimum. 
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Btiii  K'lMHiH.'ii  iivc,  iisniCATi  iHi  luunii  .viHffl  inaNsviriSi 

MrHnAiiiit  r.Rin  /rmi  3;  iMfRUAimNAi  Hiii'.snin 

Scsin  1:25(1.000  (in  minlaturel 


Figure  J(i.  Tr60lmqnt  for  fho  Mctjor  Grid  in  UTM  Ardos  os  Shown  on  a 
1 :250,000  Mop.  - - 

At  th®  intersection  of  two  100,000-unit  grid  lines,  the  appropriate  unit  square 
identification  letters  are  always  shown.  When  this  intersection  coincides  with  a  neotllne, 
only  those  identification  letters  falling  inside  the  neatline  ore  shown.  Identification  letters 
are  similarly  shown  -  inside  the  neatline  -  when  the  intersection  of  a  100,000-unit  line  with 
a  grid  or  ellipsoid  junction  line  coincides  with  o  nealline.  Both  sides  of  the  neotline  to  the 
north  and  east  on  a  Joint  Operations  Graphic  (JOG)  should  be  labeled,  however,  to  show 
the  different  identification  in  the  overlap  areo. 

7-2.4.2  For  nonstandard  grids  which  identify  100,000-unit  and  500,000-unit  squares,  the 
500,000'unit  identification  letter  appears  in  smaller  size  immediately  before  the  100,000- 
unit  squore  identification  letter. 
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7-2.5  At  the  1:500,000  scale,  the  grid  ladder  is  designed  to  treat  each  specific  100,000- 
unit  square.  Figure  27  illustrates  the  treatment.  Note  the  relationship  of  the  lodder  to  the 
accentuated  100,000-unit  lines.  For  non-standord  grids  which  also  identify  larger  grid 
squares  -  such  as  the  500j000-unit  squares  -  the  additional  identifications  appear  in  smaller 
type  Immediately  before  each  100,000-unit  square  identification. 

7-2.6  The  color  of  the  grid  values  and  ladder  values  Is  governed  by  the  grid  system. 

7-2.6. 1  Blue  is  used  when  the  grid  system  Is  either  the  Universal  Transverse  Mercator 
or  the  Universal  Polar  Steroographic. 
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Figuri’  27.  Treotment  for  the  Mojor  Grid  In  UTM  Areos  os  Shown  on 
Maps  Smaller  than  1;250,CX)0  Scale  and  lorger  than 
1:1,000^000 
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7-2. 6.2  With  nonstondard  grids,  the  color  varies  -  black,  blue,  or  red-brown  -  os  speci¬ 
fied  in  Chapter  4.  Sheets  with  nonstandard  grids  adhere  to  these  color  conventions.  (For 
a  JOG,  black  is  substituted  for  rod.) 

7-2.7  A  grid  note  printed  in  the  same  color  as  the  values  for  the  major  grid  appears 
in  the  lower  margin  of  each  sheet  to  identify  the  grid.  The  note  is  modeled  after  the 
following: 

b.,;i  '(li.  'Ovu.' 

.  \  L '  b  ■' ’.S'.  I  ■  ZOVl  t'S 

■'(  .  r.  I  'l'S  'M' 

r- i.i'!vv"A  \  Nv'Vt'l  I>lO  LiM  ;>  '(mI'aAMi  IfL  lO'.-iX'  Mi  liH 
MAPAviASi'Ai;  vK'P  l\ll.R\A]MNAl  I.I.I  Il'ROlO 

BLACK  NUMBERED  LINES  INDICATE  THE  10,000  METER 
BRITISH  national  GRID,  AIRY  ELLIPSOID 

7-2.7. 1  On  sheets  having  land  insets  for  which  the  grid  or  grid  zone  differs  from  that 
of  the  mop  proper,  the  appropriate  grid  note  is  shown  within  the  inset.  (A  JOG  does  not 
have  insets.) 

7-2. 7. 2  On  maps  with  nonstandard  grids,  in  addition  to  identifying  the  interval,  grid, 
and  ellipsoid,  the  note  usually  describes  the  projection,  origin,  false  coordinates  of  the 
origin,  and  the  scale  factor  of  the  grid. 

7-3  MULTIPLE  MAJOR  GRIDS. 

7-3. 1  In  certain  instances  o  sheet  contains  more  than  one  major  grid. 

7-3. 1.1  With  the  UlM  ond  UPS  grids  this  may  occur: 

7-3. 1.1.1  Where  a  sheet  is  shifted  from  the  normal  position  to  ovoid  making  additional 
sheets. 

7-3. 1.1. 2  In  higher  latitudes,  where  sheets  may  be  wide  in  longitudinal  extent. 

7-3. 1.1. 3  At  datum  junctions. 

7- 3. 1.2  With  nonstandard  grids,  this  condition  occurs  more  frequently  since  grid  junctions 
are  sometimes  loxodromes  or  are  grid  lines  not  coincident  with  parallels  or  meridians. 

7-3.2  Grid,  datum,  ellipsoid,  and  zone  junctions  are  indicated  by  accentuated  lines 
printed  in  blue.  Labels  may  appear  on  each  side  of  the  junction  line.  The  labels  may  be 
shown  more  than  once  to  facilitate  identification.  Each  label  is  printed  in  the  color  de¬ 
signated  for  the  porticular  grid  system.  Where  a  grid,  datum,  ellipsoid,  or  zone  junction 
line  is  coincident  with  o  neatline,  both  the  junction  line  and  the  identifying  labels  are  omit¬ 
ted. 

7-3.2. 1  For  non.stondard  grids,  the  label  is  modeled  after  the  following: 

BRITISH  NATIONAL  GRID 

Rl: 

MADAijASCAR  GRID 

7-3.2. 2  The  label  for  a  UTM  grid  junction,  or  a  UPS  grid  junction,  includes  the  identi¬ 
fication  of  the  Grid  Zone  Designation  and  is  written  in  MGRS  terms  os: 
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7-3.3  Each  grid  is  shown  by  full  lines  within  its  own  urea  only,  being  represented  in  the 
normal  manner  at  10,000-unit  intervals  with  every  100,000-unlt  line  occentuated  in  weight. 
All  grid  lines  are  printed  in  blue. 

7-3.4  Grid  values  appear  on  all  four  .sides  of  the  sheet  (outside  the  neatline)  labeling 
each  grid  line.  The  composition  of  the  number  is  similar  to  that  described  in  paragraph 
/-2.3,  except  thot  full  grid  values  label  the  first  grid  line  in  each  direction  from  each  corner 
of  the  sheet. 

7-3.5  On  maps  at  1  ;250,000  scale,  the  grid  ladder  values  are  shown  as  described  in 
paragraph  7-2.4.  Ospartures  in  labeling  are  often  necessary  when  two  or  more  major 
grids  ore  shown  At  leost  one  row  and  one  column  of  identifications  ore  shown  within  the 
areal  extent  of  each  grid;  the  normal  labeling  plan  is  followed  when  practical. 

7-3.6  Where  appropriate  for  the  grid,  at  1:250,000  scale,  identificati  'n  of  100,000-unit 
squares  and  larger  unit  squares  appear  on  the  face  of  the  map  at  all  100,000-unit  grid 
line  intersections  as  described  in  paragraph  7-2.4,  The  unit-square  identifications  appear 
in  the  same  color  os  the  grid  values 

7-3.7  The  colors  of  the  grid  values  vary  with  different  grids. 

7-3.7. 1  Ihe  UTM  end  UPS  grid  values  are  shown  in  blue  when  either  grid  appears  alone 
or  with  another  grid.  When  both  the  UTM  and  UPS  grids  appear  on  the  some  sheet,  the 
grid  values  ore  shown  in  blue  for  whichever  of  the  two  grids  occurs  most  frequently  on 
the  sheets  in  the  general  area.  The  values  for  the  other  grid  are  shown  in  red-brown. 

7-3. 7. 2  For  nonstandard  grids,  the  volues  appear  in  the  colors  specified  for  the  grid 
system  as  described  in  paragraph  7-2.6. 2.  Where  the  designated  colors  ore  the  same, 
one  or  more  substitutions  are  made  to  emphasize  distinction.  Usually,  the  conventional 
color  is  retained  for  the  grid  which  occurs  most  frequently  on  the  sheets  in  the  general 
area.  In  general,  the  order  of  preference  is  black,  blue,  red-brown.  [For  a  JOG,  block  is 
substituted  for  red.) 

7-3. 7. 3  Blue  usually  is  used  for  the  UTM  or  UPS  grids  when  either  appears  in  combination 
with  nonstandard  grids.  In  such  cases,  if  the  conventional  color  for  a  nonstandard  grid 
is  blue,  o  substitution  is  made  for  the  nonstandard  grid  with  black  or  red-brown  being 
used. 

7-3.8  Notes  identifying  each  grid  appear  in  the  lower  margin  of  the  sheet.  These  are 
printed  in  the  same  color  os  that  used  for  the  values  for  the  grid  each  identifies. 

7-3.8. 1  When  the  grids  are  different  zones  of  the  UTM  grid,  the  note  is  modeled  after 
the  following; 

i."  k’j'i’i-: 'i:  P  1  i\i  >  l\'\'Aii  W'i'i 

UN:'.  MiSA.  Mtiii'AlO.'i  G''r>  .’ONiF  in' 

A\P  6’  i'l 'Si  L- 

7-3. 8. 2  When  more  than  one  grid  is  involved,  the  notes  are  modeled  after  the  following; 

tiiJL  Hi !'  liK’S  INi'iCAi!  'ini  iOi'-.V  ^■f'iil 
U\;l.loA,  ’RANSUHSf  VLk  AiOi,  Gnii;  JOM 
IN'  I  Il'N  xl  1 1  i 
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l^'-OWN  LIMS  INUIL'A';  TI'L  Ii'iK'O  \1l  iL'i 

UNiVliiSA;  l\)l  Ai:  SlilJLOk'-IJAl'iiiC  Ni'Kl.i 
U A i li^NAI  LLl'i'S'^iO 

i^■;i  i\‘S  iNPlv^AIL  iM;  MOOv^ 

L-NA^’iSA.  livW^vi  \'li>JA'uA  3/ 

I'lA'M  IPSA  li.ii'SOiP 

R!niA;ov\,\  N'UMBiliiA  UMS  IM.'lvAli  Itii.  lOiH'O  .Vi  ILB 
MAPAGASAAi-  GIAD  INUIAA'iOAAL  :lL'''SA;D 

7'3.8.3  A  separate  marginal  note  is  not  shown  for  the  grid  in  the  north  or  east  ovedap 
of  a  JOG.  Such  a  grid  is  identified  on  the  face  of  the  map  only. 

7-3.9  Figures  28  ancf  29  illustrate  these  principles. 

7-3.10  When  an  ellipsoid  junction  occurs  on  a  map  sheet,  the  UTM  grid  treotment  is  the 
some  os  that  followed  when  a  shee'  straddles  a  grid  junction.  The  ellipsoids  are  identified 
on  each  side  of  the  junction  line.  See  figure  30.  A  note,  printed  in  the  same  color  as  the 
grid  values,  appears  in  the  lower  morgin  of  the  sheet  identifying  the  grids,  zone(s),  and 
ellipsoids. 

P;AL  A.ViUBi;'  IMS  AAiCA’i  Mi  'OO-JOO  ViiiS 
AS'V'RSA.  In.MSvlRSi  MiHCAlCR  GRiA  ’AV  5.’' 

UuS  iL.lMAiO  AM-  32  BiSSL.  iGiiVM' 

7-3.11  In  certain  cases,  a  sheet  bearing  the  UTM  grid  may  stroddle  a  parallel  which 
marks  the  division  between  different  grid  zone  designations.  The  grid  and  corresponding 
labeling  appear  os  previously  described.  A  continuous  line  in  black  Indicates  the  dividing 
parallel.  The  proper  grid  zone  designations,  printed  in  the  same  color  a$  the  grid  values, 
oppecir  on  eoch  side  of  the  ime  The  dividing  parollei  is  omitted  when  it  falls  within  2.5  mm 
(0.10  inch)  of  the  north  or  sooth  neatlines.  Figure  31  illustrotes  these  principles. 

7-4  OVERLAPPING  AND  EXTENDED  GRIDS. 

Overlapping  and  extended  grids  are  not  shown  on  mops  at  these  scales. 

7-5  SECONDARY  GRIDS. 

7-5.1  Secondary  grids  are  not  shown  on  JOGs.  As  o  general  rule,  secondary  grids  are 
no  longer  required  on  military  topographic  maps.  Excepted  are  those  instances  where 
mapping  arrangements  with  cooperating  foreign  agencies  specify  the  showing  of  a  secon¬ 
dary  grid.  No  more  than  one  secondary  grid  is  shown. 

7-5.2  When  required,  the  secondary  grid  is  shown  by  inside  ticks,  printed  in  blue, 
emanating  from  the  neatline  in  their  correct  alignment  and  spaced  at  10,000-unit  intervals. 
The  even  100,000-un:t  ticks  are  accentuated  in  weight. 

7-5.3  Values,  similar  In  composition  to  those  labeling  the  mojor  grid  lines,  appear  on 
all  four  sides  of  the  sheet.  The  first  grid  tick  in  each  direction  from  the  southwest  corner 
of  the  sheet  is  labeled  with  full  values.  Thereafter,  only  those  grid  ticks  whose  values  are 
multiples  of  50,000  are  labeled.  If  the  secondary  grid  is  o  nonstandard  grid,  prescribed 
colors  are  used  (para.  7-2.6. 2),  unless  there  is  conflict  with  another  grid  shown  on  the 
mop.  In  that  evert,  substitutions  are  made  in  the  established  order  of  preference. 

7-5.4  A  grid  note,  identifying  the  secondory  grid,  appears  In  the  lower  margin  of  the 
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3;Ui  ;:MIS  iM.Lil-  IHI  I'jOliU  wilt“  UMWRSA-,  tM'vSV(RSE 

MEHCaiiW  il'A'lS  /U%!S  i'j  AMIl  16.  ClARnt  1666  ELllPSOll) 

Scale  1  250.000  (in  miniature) 

Figure  2F.  Two  Mojor  UTM  Grid  Zones  Seporoted  by  o  Grid  Junction  o$ 

Shown  on  a  1;250,000  Scale  Mop. 

sheet.  I'i  is  printed  in  the  same  color  os  that  used  for  the  values  of  the  grid  it  identifies 
and  is  modeled  after  the  following: 

BLACK  NUMBERED  TICKS  INSIDE  THE  NEATLINE 
INDICATE  THE  10,000  METER  LEVANT  ZONE 
GRID,  CLARKE  1880  ELLIPSOID 

7-5.5  The  principles  outlined  above  are  illustrated  in  figure  32. 

7-5.6  if  a  sheet  includes  areas  of  more  than  one  secondary  grid,  only  one  secondary 
grid  is  shown.  This  is  extended  over  the  entire  sheet.  Usually,  the  secondary  grid  shown 
is  that  which  covers  the  major  portion  of  the  sheet.  If  the  sheet  is  divided  equally  by  more 
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Vili!;  Vji'j  /UI.I'O!  illi,':  Ci-nW  'b.-io  Kni'Sdiij 

aiACK  NUMBERED  EINES  INDIDATC  IHE  lO.OUO  METER  NOETO  MAETOD  GRED.  CURKE  1880  ELLIPSOID 
8E0E!I!I.I.‘.',  rjUMSIEUO  iiMS  INIIIII.'.K  IHE  10.0(10  MEIER  SUO  AllilHIE  GRIU.  CIAHKE  1880  tlllPSDID 

Scale  1:250.000  (in  minialuia) 

/■iyure  Three  Major  Nonstondord  Grids  Seporoted  by  Grid  Junctions 
os  Shown  on  o  1:250,000  Scole  Mop . 

than  one  secondary  grid,  the  one  shown  is  that  which  occurs  on  most  of  the  sheets  in  the 
orea. 

7-6  GRID  DECLINATION. 

Grid  declinations  from  true  north  are  not  shown  on  maps  at  these  scales. 
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Scale  1:250.000  (in  ministurE) 


Ficjurc  30.  Two  Mojor  Grids  (UTM)  Seporoted  by  on  Ellipsoici  Junction  os 
Shown  on  o  )  :2S0,000  Scole  Mop. 


7-7  MAGNETIC  DECLINATION. 

7-7.1  In  the  margin  of  each  sheet  a  note  is  shown  to  give  the  magnetic  declination, 
usually  for  the  centers  of  the  west  and  east  edges  of  the  sheet.  The  declination  is  ex¬ 
pressed  to  the  nearest  1/2  degree,  with  mil  equivalents  to  the  neorest  10  mils. 

7-7. 1 . 1  The  declination  is  obtoined  from  the  latest  isogonic  data  for  a  standard  epoch 
(i.e.,  a  year  that  is  divisible  by  five,  such  as  1985,  !990). 

7-7. 1.2  No  reference  is  made  to  the  annual  magnetic  change. 

7-7.2  The  note  is  usually  printed  in  purple  and  is  modeled  after  the  following: 
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}•.  \  >U  •  i»  ‘.'i  *{  *^  UN'vi  Kv'.,  Ji’JNSViHof 

'',*••^.'•‘■'.11,  <0N'  lil  V.Oih;  Gt'.'Oll'C  hYSIiM  ’-j//  mIii'nOiI* 

Scile  1:259.000  (in  miniatura) 


Fiyure  31.  T  •'ootinant  when  Grid  Folia  within  More  thon  One  UTM  Grid 
Zone  Deaiflnotion  Area  os  Shown  on  o  1:250,000  Stole  Mop. 


’S85  MAGNETIC  DECLINATION  FROM  TRUE 
north  varies  from  1  1;2’  l30  MILS) 

WESTERLY  FOR  THE  CENTER  OF  THE  WEST 
EDGE  TO  2‘  (AO  MILS)  WESTERLY  FOR  THE 
CENTER  OF  THE  EAST  EDGE 

7-7.3  On  sheets  where  the  declination  is  the  same  over  the  entire  sheet,  the  note  is 
modeled  ofter  the  following: 

MAGNETIC  DECLINATION  FOR  1985  IS 
1  1/2'  (30  MILS) 

WESTERLY  OVER  THE  ENTIRE  AREA 
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S.'sie  1:250.000  (in  miniature) 


Figure  32.  Mojor  qnd  Secondary  (Obsolate)  Gridt  as  Shown  on  a 
l!250,000  S<qle  Mop. 
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For  use  with  British  Grids  which  identity 
For  use  with  UTM  end  UPS  Grids.  the  500.000  end  100.000  yard  squares. 


fo'  lite  wi'h  Otitish  Gnds  which  idsr’tih'  fcr  uso  with  British  Grids  which  do  not 

the  500.000  and  100.000  meter  squares  identity  the  100.000  unit  squares. 

Fiiiurt  XV.  Grid  Reference  Boxes  Most  Commonly  Used  on  Mops  at 
T72^~OQO  ^d  l:5QO.OdO~Scole.  ~ 

1  7-7.4  On  the  Air  version  of  the  JOG,  isogonic  lines  (lines  of  equal  magnetic  variation) 
are  shown  on  the  face  of  the  sheet  in  place  of  the  magnetic  declination  note  in  the  margin. 
In  addition  to  the  isogonic  lines,  a  note  modeled  after  the  following  is  shown  in  the  margin: 

liNES  Cf  EQUAL  MAGNETIC  VARi.'MICN  FOR  198b 
(Annodi  rare  o!  oha.nge,  no  change) 

7-7.5  If  there  are  less  than  two  15  minute  isogonic  lines,  the  magnetic  variation  is 
shrswn  by  a  note  modeled  after  the  following-. 

MAGNETIC  VARIATION  ^OR  1985  IS  APPKOaIMATELT 
rw  OVER  THE  ENTIRE  AREA 
(Annual  rate  o!  change  J  decrease) 

7-8  THE  GRID  REFERENCE  BOX. 

7-8.1  A  grid  reference  box  appears  in  the  margin  of  eoch  sheet.  The  box  contains  step- 
by-step  instructions  for  composing  a  grid  reference.  For  examples,  see  figure  33.  The 
applicable  grid  zone  designation  is  also  identified  in  the  box. 

7-8.2  The  grid  .systemls)  in  use  on  the  mop  dictates  the  referencing  instructions  contained 
in  the  grid  reference  box. 
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7-8.3  When  more  than  one  major  grid  appears  on  a  sheet  and  the  method  for  giving  a 
reference  is  the  same  for  all  the  grids,  a  common  reference  box  is  used. 

7-8.4  When  more  than  one  major  grid  appears  on  a  sheet  and  the  method  for  giving  a 
reference  varies  with  the  grids,  circumstances  control  the  treatment  of  the  grid  reference 
boxes. 

7-8.4. 1  A  grid  reference  box  is  shown  in  the  margin  for  each  grid,  except  those  falling 
completely  in  ope.i  water  area.  Over  each  box  appears  a  note  limiting  the  use  of  the  box 
to  the  grid  or  grids  concerned. 

7-8.4. 1.1  When  each  box  describes  the  method  of  referencing  for  one  grid  only,  the 
note  is  printed  in  the  same  color  as  the  values  for  its  respective  grid  and  is  modeled  after 
the  following: 

USf.  1:1:5  Bl1X  K.'R  C'lV'lhu  RettniNCES  0\  Irit 
uWlRSAl  IfiAN'SVfRSt  MFRCATOft  GhiD 

USE  tmis  box  FOR  Giving  references  cn  the 

MADAGASCAR  GRiO 

7-8. 4. 1.2  When  the  same  system  of  referencing  is  used  for  two  grids  occurring  on  the 
some  sheet  along  with  o  third  grid  using  a  different  reference  system,  the  note  tor  the 
common  reference  box  is  printed  in  blue  end  modeled  after  the  following: 

L'S:  1‘"S  5Ca  f'Oi.  Giy Nii  REFERENCES  ON  THE  Sji 

AlGer.’E  anv  slid  ’vN'Sie  grids 

7-3. 4. 2  When  all  reference  boxes  cannot  be  occommodoted  in  the  margin,  the  excess 
is  shown  in  expenses  of  open  water  on  the  foce  of  the  mop.  When  this  is  not  practicoble, 
a  note  which  refers  the  user  to  an  odjacent  sheet  is  added  to  a  reference  box  in  the  mar¬ 
gin.  This  note  is  positioned  below  the  note  described  in  paragraph  7-8. 4. 1.2,  above.  If 
only  one  grid  is  involved,  the  note  is  printed  in  the  same  color  os  the  values  for  that  grid. 
If  more  than  one  grid  is  involved,  the  note  is  printed  in  blue.  The  notes  are  modeled  after 
the  following; 

JSr  Ti'.'S  ROa  '‘CR  oVjNij  r\iEtRi.\„ES  v'N  'hi 
L'N'fRSA.  TPA.N.S'.'ERS;  '.ifiiCAlOR  uRiD 

SEE  SHEET  \i  30  06  FOR  GIVING  REFERENCES  ON 

ihe  nord  maroc  grid 

vSE  T.’iiS  sox  FOR  GiMNG  RcrL.R:NCcS  ON  TH[ 

LN.'.  t  iij A:_  IRANSVECSE  MERCATUh  i:H:u 

SEE  SmElT  N.  3200  FOR  GIviNG  REFERENCES  ON 
TnL  SiJi)  Auil  .GlF  ANu  SOD  TuMSiE  CRiOS 
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CHAPTER  8 

GRIDS  ON  MAPS  AT  1: <.000,000  SCALE 


8-1  GENERAL. 

Grid  data  and  grid  format  for  maps  ot  1:1,000,000  scale  generally  appear  as  de¬ 
scribed  in  this  section.  Except  for  minor  differences,  the  design  is  essentially  the  same  for 
Universal  Transverse  Mercator  grids.  Universal  Polar  Stereographic  grids,  and  nonstandard 
grids.  The  maps  usually  show  grid  lines  and  ticks,  their  values,  grid  letters,  and  notes  in 
the  margin  identifying  the  grid  and  the  grid  zone  designation.  Variations  in  the  speci¬ 
fications  for  por'icular  types  of  products  ot  1:1,000,000  scale  exist.  The  individual  product 
specifications  must  be  followed.  A  typical  treatment  is  shown  in  figure  34. 

8-2  THE  .MAJOR  GRID 

8-2.1  The  major  grid  is  shown  by  full  lines  at  100,000-unit  intervals,  intersected  by  ticks 
at  10,000-unit  intervals.  Where  a  grid  line  coincides  with  a  neotliiie  of  the  map,  the  grid 
line  and  its  intersecting  ticks  are  omitted.  However,  the  neatline  is  labeled  in  the  margin 
with  the  values  for  the  grid  line. 

8-2.2  Grid  values  appear  outside  the  neatline  on  all  four  sides  of  the  sheet,  labeling 
each  grid  line.  They  may  also  lobel  only  the  first  grid  line  in  each  direction  from  the  south¬ 
west  corner.  Except  for  the  values  labeling  the  first  grid  line  in  each  direction  from  the 
southwest  corner  of  the  sheet,  the  last  four  digits  (0000)  of  the  values  are  omitted.  The 
values  ore  shown  in  two  sizes  of  type,  with  the  larger  size  being  used  for  the  principal 
digits. 

8-2.2. 1  With  most  grids,  one  principal  digit  is  used.  This  represents  the  10,000  digit  of 
the  grid  values. 

8-2. 2. 2  Two  principal  digits  are  used  with  the  Modago.'car  grid  and  the  Lambert  grids 
of  northwest  Africa,  and  the  Ceylon  Belt.  These  digits  represent  the  100,000  and  10,000 
digits  of  the  grid  values. 

8-2.3  When  the  grid  system  is  one  which  identifies  its  100,000-unit  squores,  the  iden¬ 
tifications  appear  on  the  face  of  the  map,  centered  within  the  appropriate  squares.  For 
nonstandard  grid  systems  which  also  identify  larger  grid  squores  -  such  as  the  500,000- 
unit  squores  -  the  additional  identifications  appear  in  smaller  type  immediately  before  each 
100,000-unit  square  identification. 

8-2.4  Blue  Is  used  for  all  grid  information,  including  grid  lines,  grid  ticks,  100,000-unit 
square  identifications,  grid  values,  and  all  margin  grid  information. 

8-2.5  A  note  printed  in  blue  appears  in  the  lower  margin  or  in  the  legend  of  each  sheet 
to  identify  the  grid  and  the  full  grid  zone  designation.  The  note  is  modeled  after  the 
following: 

BljF  iiM:S  AT  iOOOOO  MtTFR  iNTTRVAiS  ARP  PiUL 
TICKS  AT  10000  MtTFR  INTERVALS  INDICATE  THE 
universal  THANSVERSE  .VERCAKTR  ORIlT,  ZONt 
DESkjNATiON  37T.  l.NTERNATiONAL  ELLiPSUIO 


I 
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Fiitu'v  34.  Treatment  for  the  Mojor  Grid  in  UTM  Areos  as  Shown  on 
Mops  ot  li 1, 000,000  Scole. 
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Bil'f  [IMS  Ai  UViW  MlilR  iMiHVAi'^  AN-i-  Bi 
TICKS  A'  'llvW  iMihVAlS  iKf'iCATi  IHf 

MADACASCAi':  iSRiLi 

8-2.6  On  maps  iioving  land  insets  for  which  the  grid  or  grid  zone  differs  from  that  of 
the  mop  proper,  the  appropriate  grid  note  is  shown  within  the  inset. 

8-3  MULTIPLE  MAJOR  GRIDS. 

8-3.1  In  many  instances  a  sheet  contains  more  than  one  major  grid.  This  occurs  especially 
in  higher  latitudes,  where  sheets  may  be  wide  in  longitudinal  extent,  and  in  areas  covered 
by  nonstandord  grids,  where  grid  junctions  are  not  necessarily  coincident  with  parallels  or 
meridians. 

8-3.2  Grid,  dotum,  ellipsoid,  and  zone  junctions  are  indicated  by  accentuated  lines, 
printed  in  blue.  Labels  appear  on  eoch  side  of  the  junction  line.  The  labels  may  be  shown 
more  than  once  to  facilitate  identification.  Where  a  grid,  datum,  ellipsoid,  or  zone  junc¬ 
tion  line  is  coincident  with  a  neatline,  both  the  junction  lino  and  the  identifying  labels  are 
omitted. 

8-3.2. 1  For  nonstandard  grids,  the  label  is  modeled  after  the  following: 

NMIo\.Al  GK.IT 
MAiTAGASCAR  GRli' 

8-3. 2. 2  The  label  for  a  UTM  grid  junction,  or  a  UPS  grid  junction,  includes  the  identifi¬ 
cation  of  the  Grid  Zone  Designation  and  is  written  in  MGRS  terms  as: 

‘.n'G  ."’G-Af  A  .. 

?GSr  Tt^iGNAGON  A 

8-3.3  Each  grid  is  shown  by  full  lines  within  its  own  area  only,  being  represented  in  the 
normal  manner  at  100,000-unit  intervals,  intersected  by  tides  at  10,000-unit  intervals.  All 
grid  lines  are  printed  in  blue. 

8-3.4  Grid  values  appear  on  all  four  sides  of  the  sheet  (outsrde  the  neatline)  labeling 
each  grid  line.  They  may  also  label  only  the  first  grid  line  in  each  direction  from  each 
corner  of  the  sheet.  The  composition  of  the  number  is  similar  to  that  described  in  para¬ 
graph  8-2.2,  except  that  full  grid  volues  label  the  first  grid  line  in  each  direction  from 
each  crjrner  of  the  sheet. 

8-3.5  Where  appropriate  for  the  grid,  identification  of  100,000-unit  squares  and  larger 
unit  squares  appear  on  the  face  of  the  map,  centered  within  the  appropriate  squares,  as 
described  in  paragraph  8-2.3. 

8-3.6  Notes  identifying  each  grid  appear  in  the  lower  margin  of  the  sheet.  The  note 
is  modeled  after  the  following: 

Bl  UL  iiMS  AT  UXTOG'O  MflfR  iM-fRVA.S  A\D  BiJt 
at  lOGOO  Mtitii  !\'TtRVALb  iNl'iCAlt  TuL 
i;N:V[nSA,  fi'ANSVfRSt  A'ERCATOR  GRiO  70Nr 
GlSa'AAIIONS  ::n  and  :3K.  IMERNATIONAL  ElLIPSOil.l 

BiW  LINES  Al  UXIOOO  METER  INTERVALS  ASP  RUE 
Ticks  at  lOOOO  meter  iNTERVAlS  INDICATI  THE 
N-''HD  MAROC  grip  Q  ARKE  1880  T.lUPSOIIT 
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8*3.7  In  those  coses  where  a  sheet  includes  rn  ellipsoid  junction,  the  grids  for  the  two 
ellipsoids  ore  treated  in  the  some  monner  os  that  specified  in  paragraph  8*3.2.  The  ellip¬ 
soids  are  identified  on  each  side  of  the  junction  lino.  Where  an  ellipsoid  junction  line  is 
coincident  with  a  neatline,  both  the  junction  line  and  the  identifying  labels  are  omitted. 
The  grid  note  in  the  lower  margin  of  the  sheet  identifies  each  ellipsoid  which  appears  on 
that  sheet.  It  is  modeled  after  the  following; 

Blli!  ,|\is  A!  li'BvXV  iMlIA'A.S  AV^  PBUi 

T'CKS  A I  hH'iV  -Vinifl  iNFLhVAiS  iNr^CAl*  1;Il 
UNAl.hb.Al  HSL  vjHiO 

731  i^lFR^ATlO^Al  KiiPSOiu  AM) 
rO.Ni-  Di  Si'AAl  k)'\  33'  V’u'ib  'tUlf'SviO 

8-3.8  In  certain  cases,  a  sheet  bearing  the  UTM  grid  may  straddle  a  parallel  which  marks 
the  division  between  different  grid  zone  designations.  A  continuous  line  in  black  or  blue 
indicates  the  dividing  parallel.  The  proper  grid  zone  designations,  printed  In  blue  appear 
on  each  side  of  the  line. 

8-3.9  Figures  35  and  36  illustrate  principles  described  for  sheets  with  more  than  one 
major  grid. 

8-4  OVERLAPPING,  EXTENDED,  AND  SECONDARY  GRIDS. 

Overlapping,  extended,  or  secondary  (obsolete)  grids  ore  not  shown  on  the 
1 ;  1 ,000,000  scale  map. 

8-5  GRID  AND  MAGNETIC  DECLINATIONS. 

Grid  and  magnetic  declinotion  data  are  not  shown  on  1:1,000,000  scale  maps. 

8-6  THE  GRID  REFERENCE  BOX. 

8-6.1  A  grid  reference  bax  may  be  shown  in  the  margin  of  the  sheet.  The  box  contains 
explicit  step-by-step  instructions  for  composing  a  grid  reference.  See  figure  37  for  a  typical 
grid  reference  box. 

8-6.2  The  grid  system(s)  in  use  on  the  map  dictates  the  referencing  instructions  contained 
in  the  grid  reference  box. 

8-6.3  When  more  than  one  major  grid  appears  on  a  sheet  ond  the  method  for  giving  a 
reference  is  the  some  for  all  the  grids,  a  common  reference  box  is  used. 

8-6.4  When  more  than  one  major  grid  appears  on  a  sheet  and  the  method  for  giving  a 
reference  varies  with  the  grids,  the  treatment  of  the  grid  reference  baxes  is  as  follows; 

8-6.4. 1  A  grid  reference  box  is  shown  in  the  margin  for  each  grid,  except  those  falling 
completely  in  open  water  area.  Over  each  box  appears  o  note  limiting  the  use  of  the 
box  to  the  grid  or  grids  concerned. 

8-6.4. 1.1  When  each  box  describes  the  method  of  referencing  for  one  grid  only,  the 
note  is  modeled  after  the  following: 

U5L  1H':5  BOX  tOR  GiVINCi  REhERFN'.’ti.'  ON  TO; 

UNIVERSAL  1RA\SVER.Sl  MERCATOiN  GRIB 

USt  This  Bi  X  EOK  GIVING  REFERENCES  l)N  THE 
MAOAGASCA.R  GRiO 
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inu!  IINIS  .'ll  liiOUlIC  WHIR  INTIRUAIS  AND  BlUl  HCRS  AI  IDOOll  MUIR  INIIRVA;'^  l.'.'lllLAIl  IHl 
UMVIKSAI  IMANSl'IRSI  HIRr.AHlR  I.RlU  7ilNI  DfSItNAllONS  311  AND  S.’I  iNURNAliUNAI  U  .irSUll) 

SgsIi  1.1.000.000  (in  mlniiiurtl 


Figure  SS  Two  Mojor  Grld»  (In  thli  <qi«.  Zones  of  tha  UTM)  Separof  d 
by  o  Grid  Junction,  os  Shown  on  a  Mop  ot  1:1,000.000  Scale. 
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M  ,|‘  lISi'  .  '.i.li;',-  V-'tli  .'All  InKS  Ai  Ui'.iiH’  Mlllli  iMIliv.''  ,  .i|,  V,  i,ll 

.lA'  i-i'..  .’.a:  r.l.i','  .'iMI  ^U;'  AiUlHlI  .’llAl  lllm  IIAIIM  ISSl'  i.ui'M.'i 

Scale  1  1.000.000  (in  mmiatuii) 


f-'ifiurc  Thr«e  Major  Nonstandard  Grids  os  Shown  on  a  Mod  at 
1 : 1 .000,000  Scolo.  — 


8-6. 4. 1.2  When  the  same  system  of  referencing  is  used  for  two  grids  occurring  on  the 
some  sheet  with  a  third  grid  using  a  different  reference  system,  the  note  for  the  common 
reference  box  is  modeled  after  the  following: 

USf  THiS  BOX  fOR  GlVi^G  RFffRfNCCS  ON  lui 
SOD  AlGFR!!;  AND  SOD  lONiSiE  GRIDS 
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/'ijiifi-  .i,'  Grid  Reference  Box  for  1;  1,000,000  Scolo  Mop. 


8-6.4, 2  Whon  all  roforonce  boxes  cannot  be  accommodated  in  the  morgin,  the  excess 
is  shown  in  expanses  of  open  water  on  the  foce  of  the  mop.  Whon  this  is  not  procticable, 
a  note  which  refers  the  user  to  on  adjacent  shoot  is  added  to  o  reference  box  in  the 
margin  This  note  is  positioned  below  the  note  described  in  paragroph  8-6.4. 1.2  above. 
The  notes  are  modeled  after  the  following: 

USi  liiis  BOX  lOR  GiV'NG  RCflKEV'ib  OK  li’i 

li.WEfiSAL  IRANSVlnSr  MiKCAlOR  Gnir 

SEi  Si'EEl  1  FOR  OiViNG  RErERf.NCES  ON 

I  HE  NORD  MAROC  GRiO 

L':-!,  ImIR  box  IOR  ii'vINO.  RErERENuS  ON  thE 

unaersa;  iransverx  mercaiOP  grid 

SEE  S'ili.l  2  FOR  Gi\'NG  RtifRlNCIS  ON 

T:iE  SiiO  AiGtRiE  AND  SL'D  TUMRa  (iHiPS 
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CHAPTER  9 

GRIDS  ON  NAUTICAL  CHARTS 
AT  1:75,000  SCALE  AND  LARGER 


V-1  GENERAL. 

9-1.1  Requirements  for  grid  data  and  grid  formats  on  nautical  charts  prepared  for  the 
DoD  at  1:75,000  scale  and  larger  are  essentially  the  same  for  Universal  Transverse  Mer¬ 
cator  grids.  Universal  Polar  Stereographic  grids  and  nonstandard  grids. 

9-1.2  The  grid  data  for  DoD  charts  usually  include  the  major  grid,  a  grid  reference  box, 
and  notes  identifying  the  grid.  Combat  Charts  and  Amphibious  Assault  Charts  also  include 
a  declination  note. 

9-1.3  The  adjacent  grid  is  provided  as  an  overlapping  grid  when  a  chart  lies  within  ap¬ 
proximately  40  kilometers  of  a  grid  junction  line  or  a  datum  junction  boundary.  A  separate 
declination  note,  and  notes  identifying  the  overlapping  grid,  appear  in  the  margin  for 
grid  junctions,  and  may  or  may  not  appear  for  datum  junctions,  depending  on  grid  align¬ 
ments. 

9-1.4  A  chart  may  show  a  secondary  grid  which  occurs  in  the  areo.  The  secondary  grid 
is  identified  by  margin  notes. 

9-1.5  No  single  chart  in  this  scale  category  ever  shows  morr.  three  grids.  When 
a  chart  covers  an  area  which  includes  more  thoi'  three  (e.iher  mojor,  overlapping,  or 
secondary),  those  omitted  ore  the  ones  which  are  considered  of  leost  military  importance. 
Major  grids  are  never  omitted.  When  choice  lies  between  two  overlapping  grids,  the  one 
retained  usually  is  the  one  which  occurs  mosi  frequently  on  the  charts  in  the  general  orea. 

9-1.6  Specific  dimensions,  size  and  style  of  type,  and  placement  of  margin  data  relating 
to  grids  and  grid  formats  at  1:75,000  scale  and  larger  are  contained  in  DMA  product  spec¬ 
ifications. 

9-2  THE  MAJOR  GRID  ON  COMBAT  CHARTS  AND  AMPHIBIOUS 
ASSAULT  CHARTS. 

9-2.1  The  major  grid  on  Combat  Charts  and  Amphibious  Assault  Charts  is  indicoted  by 
full  lines  ot  1,000-unit  intervols.  The  unit  is  either  yards  or  meters.  Every  10,000-unit  grid 
line  is  accentuated  in  weight. 

9-2.2  Grid  numbers  appear  outside  the  neatline  on  all  four  sides  of  the  cha.'t,  labeling 
each  grid  line.  Where  a  grid  line  coincides  with  a  neatline,  the  grid  line  is  omitted,  bi{t  the 
neatline  is  labeled  in  the  margin  with  the  values  for  the  grid  line. 

9-2.3  Bosically,  all  grid  lines  are  labeled  with  two  principal  digits  which  represent  the 
10,000-  and  1,000-unit  values  of  the  grid  lino  respectively.  Some  variations  to  this  basic 
labeling  are: 

9-2.3. 1  On  all  10,000-unit  grid  lines,  the  basic  two  principal  digits  are  preceded  by  the 
100,000-unit  digits.  See  figure  13. 

9-2. 3. 2  On  cherts  with  one  major  grid,  only  the  first  grid  lines  in  each  direction  from 
each  corner  are  given  full  coordinate  values.  See  figure  13. 

9-2. 3. 3  On  charts  containing  grid  zone  junctions,  junctions  of  major  grids,  or  datum  junc- 
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tions,  the  first  grid  lines  in  each  direction  from  all  four  corners  are  given  full  coordinate 
values.  See  figures  15  and  16. 

9-2. 3.4  On  charts  showing  the  major  and  overlapping  grids,  the  first  grid  line  and  grid 
tick  in  each  direction  from  each  corner  are  given  the  full  coordinate  values  for  both  grids. 
See  figure  1 7. 

9-2. 3. 5  On  the  Madagascar  grid  and  the  Lambert  grids  of  northwest  Africa,  use  three 
principal  digits  tc  represent  the  100,000-,  l0,000-,and  1,000-meter  values  of  the  grid 
lines. 

9-2. 3. 6  Only  the  10,000  meter  grid  lines  are  labeled  in  the  margin  of  skewed  ciiarts. 
These  labels  include  the  appropriate  Northing  or  Easting  abbreviation  and  the  unit  of 
measurement. 

9-2.4  The  grid  lines  in  the  chart  interior  contain  a  pattern  of  grid  value  labels  'principal 
digits)  designed  to  assist  in  position  referencing  on  a  folded  chart.  The  1,000  meter 
northing  grid  lines  are  labeled  to  the  right  of  each  10,000  meter  easting  grid  line  and  the 
1,000  meter  easting  grid  lines  are  labeled  above  each  10,000  meter  northing  grid  line. 

9-2.5  The  color  of  the  grid  lines  and  values  is  purple  for  the  primary  major  grid,  blue 
for  the  second  major  or  overlopping  grid,  and  red-brown  for  the  secondary  grid. 

9-2.6  A  note  identifying  the  grid  and  ellipsoid  appears  in  the  margin  of  a  chart.  The  note 
is  modeled  after  the  following: 

PURPLE  LINES  AND  TICKS  INDICATE  THE  1,000  METER  UNIVERSAL  TRANSVERSE  MERCATOR 
GRID,  ZONE  59N,  INTERNATIONAL  ELLIPSOID 

9-2.7  Figures  13  and  14  illustrate  the  treatment  for  the  major  grid  on  Combat  Charts 
ond  Amphibious  Assault  Charts. 

9-3  THE  MAJOR  GRID  ON  MINE  WARFARE  CHARTS. 

9-3.1  The  major  grid  is  indicated  by  interior  ticks  at  10,000-unit  intervols  and  by 
ticks  along  the  neatlines  at  1,000-unit  intervals.  The  10,000-iinit  ticks  along  the  border 
are  accentuated  in  weight.  The  major  grid  ticks  are  printed  in  purple. 

9-3.2  Grid  numbers  appear  outside  the  neatlines  on  all  four  sides  of  the  chart,  labeling 
every  5,000-unit  grid  tick.  Every  10,000-unit  grid  tick  is  labeled  with  the  full  coordinate 
value.  I'he  intermediate  5,000-unit  grid  tick  is  labeled  by  the  principal  digits  preceded  by 
the  100,000-unit  and  1 ,000,000-un't  digits.  The  first  10,000-unif  tick  from  each  come'’ 
includes  the  E  for  Easting  and  the  N  for  Northing.  All  grids  values  are  printed  in  the  same 
color  as  the  ticks.  See  figure  38. 

9-3.3  A  note  identifying  the  grid  and  ellipsoid  appears  in  the  margin  of  a  chart.  The 
note  is  modeled  after  the  following: 

UNIVERSAL  TRANSVERSE  MERCATOR  (UTM)  GRID,  ZONE  10T, 

NORTH  AMERICAN  1927  DATUM,  CLARKE  1866  ELLIPSOID 
FOR  MILITARY  GRID  REFERENCE 

9-4  THE  MAJOR  GRID  ON  HARBOR,  APPROACH,  AND  COASTAL  CHARTS. 

9-4.1  The  major  grid  is  indicated  by  interior  and  neatline  ticks  at  10,000-unit  intervals 
for  scales  of  approximately  1:40,000  to  1:75,000.  For  charts  at  scales  larger  than 
1:40,000,  a  5,000-unit  interval  is  used.  The  grid  ticks  ore  printed  in  purple.  Sometimes 
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the  size  and  scale  of  charts  may  require  the  intervoi  to  be  modified  to  show  at  least  two 
ticks  in  each  direction. 

9-4.2  Grid  numbers  appear  outside  the  neatline  on  all  four  sides  of  the  chart,  labeling 
every  10,000-unit  grid  tick  with  the  full  coordinate  value.  The  first  10,000-unit  tick  from 
each  corner  includes  the  E  for  Easting  and  the  N  for  Northing.  All  grid  values  are  printed 
in  the  same  color  as  the  ticks.  See  figure  39. 

9-4.3  A  note  identifying  the  grid  end  ellipsoid  appears  in  the  margin  of  a  chart.  The 
note  is  modeled  after  the  fo'lowing: 

U-MVLKSAt.  lAANSVLl^bL  Mfr^C-ATOR  (UIW)  GRi'j.  ZONL  iOT. 

NOfMI!  AM!  R;C.''.N  192,'  OAT  ULV  CLARKi.  1866  ZLLIF'SOID 
rOR  WIi.llARY  GRID  RLi  ERl  NCI. 

9-5  MULTIPLE  MAJOR  GRIDS  ON  COMBAT  CHARTS  AND 
AMPHIBIOUS  ASSAULT  CHARTS. 

9-5.1  In  certain  instances  a  chart  contains  more  than  one  major  grid. 

9-5. 1.1  With  the  UTM  and  UPS  grids  this  may  occur: 

9-5. 1.1.1  Where  original  chart  limits  are  retained  as  established  by  a  mapping  agency 
of  a  foreign  country. 

9-5. 1.1. 2  Where  a  chart  is  shifted  from  the  normal  position  to  avoid  making  additionol 
charts. 

9-5. 1.2  With  nonstandard  grids,  this  condition  occurs  more  frequently  since,  in  addition 
to  the  above  coses,  grid  junctions  are  sometimes  loxodromes  or  are  grid  lines. 

9-5.2  Grid,  datum,  ellipsoid,  and  zone  junctions  ore  indicated  by  accentuated  lines, 
printed  in  black.  Labels  identifying  the  junction  appear  parallel  to  and  on  each  side  of 
the  junction  line.  The  labels  may  be  shown  more  than  once  to  facilitate  identification.  Each 
label  is  printed  in  the  color  designated  for  the  particular  grid  system.  When  a  grid,  datum, 
ellipsoid,  or  zone  junction  line  is  coincident  with  a  neatline,  both  the  junction  line  and  the 
identifying  labels  are  omitted.  If  the  junction  line  falls  within  2.5  mm  (0.10  inch)  of  the  neat- 
line,  the  junction  line  is  not  shown;  it  is  considered  as  being  coincident  with  the  neatline. 

9-5.2. 1  For  nonstandard  grids,  the  label  is  modeled  after  the  following; 

Sljl.)  WAuv)C  URIi) 

NQKl:  TUNiSit  GRiD 
fv':  A[)A\,i  ASC'Af'^  Gl  \  in 

9-5. 2. 2  The  label  for  a  UTM  grid  junction,  or  o  UPS  grid  junction,  includes  the  identi¬ 
fication  of  the  Giid  Zone  Designation  and  is  written  in  MGRS  terms  as: 

UIM  GRID  ZOiNf  UCSIGNATIOK  6'!! 

Ui’b  GRil)  /OM  l.)i  SIGNATION  B 

9-5.3  Each  grid  is  shown  by  full  linos  within  its  own  area  only,  being  represented  at 
1,000-unit  intervals  with  every  10,000-unit  line  accentuated  in  weight.  The  first  major  grid 
is  printed  in  purple,  the  second  major  grid  in  blue,  and  the  third  major  grid  in  red-brown. 

9-5.3. 1  On  charts  bearing  two  major  grids,  the  extension  of  either  grid  into  the  area 
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of  the  other  (overlapping  grid)  is  shown  by  ticks  crossing  the  neoHine  correctly  aligned 
with  its  respective  major  grid.  The  even  10,000-unit  ticks  are  accentuated  in  weight. 
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l.'N  v[  l?SAi  1  HSt  Mi  KCAIOI<  il/IM)  GRIii.  lb  SHOWN  IN  !’UI<r:  1  I  OK  /ONi  3  ). 

V.OKlH  GlODI  1 10  SVSH  M  1072  D/MUM.  WOKLU  GtODI  llC  SYSI!  M  19  A  i  1 1  H'SOIH. 
FOR  MHITaRY  grid  RLFFRtNCL 


'  -.i.l  ..'S.'.i  !  l.'ANSVI  i-’r^i  i.1i  l.'l  Al  OR  i  i .  1  M)  i'.K;H  I.  bl  n  )V\  N  !  N  Hi  1 11  lOK/ONI  '-O 

•'  OH'  I  SYS;  I  M  WOKI  O  Hi  vMA  I  .0  SVSI  I  -Vi  i  9/:>  i  i  I  SoF: 

I. YU  MR  ARY  GUi;;  u:  i ;  ui  nh! 
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9-5.3. 1  On  charts  bearing  three  major  grids,  a  similar  practice  is  followed. 

9-5.4  Grid  values  appear  on  all  four  sides  of  the  chart  labeling  each  grid  line  and  those 
grid  ticks  whose  values  are  multiples  of  5,000.  Full  values  appear  at  each  corner,  labeling 
the  first  grid  line  in  each  direction  from  the  corner. 

9-5.5  Grid  values,  expressed  in  principal  digits  only,  appear  on  the  face  of  the  chart 
labeling  each  grid  line. 

9-5.6  Notes  identifying  each  grid  appear  in  the  margin  of  the  chart.  The  notes  are 
modeled  after  the  following.- 

PURPLE  LINES  AND  TICKS  INDICATE  THE  1.000  METER  UNIVERSAL  TRANSVERSE  MER¬ 
CATOR  GRID.  ZONE  59N.  INTERNATIONAL  ELLIPSOID 

BLUE  LINES  AND  TICKS  INDICATE  THE  1.000  METER  UNIVERSAL  TRANSVERSE  MERCATOR 
GRID.  ZONE  60N,  INTERNATIONAL  ELLIPSOID 

9-5.7  Figures  15  and  16  illustrate  the  treatments  described  for  charts  containing  more 
than  one  majar  grid. 

9-6  MULTIPLE  MAJOR  GRIDS  ON  MINE  WARFARE  CHARTS  AND 
HARBOR,  APPROACH,  AND  COASTAL  CHARTS. 

9-6.1  In  certain  instances  a  chart  contains  more  than  one  major  grid.  See  paragraph 
9-5.1. 

9-6.2  Grid,  datum,  ellipsoid,  and  zone  junctions  ore  not  indicated  in  the  interior  of  the 
chart.  They  are  marked  only  in  the  grid  reference  box. 

9-6.3  Each  grid  is  depicted  across  the  full  area  of  the  chart.  The  first  major  grid  is  re¬ 
presented  in  purple.  The  second  major  grid  is  represented  in  blue,  and  a  third  major  grid 
is  shown  in  red-brown.  Figure  40  illustrates  the  treotment  of  multiple  mojor  grids. 

9-6.4  Notes  identifying  each  grid  appear  in  the  margin  of  the  chart.  The  notes  are 
modeled  after  the  following; 

UNIVERSAL  TRANSVERSE  MERCATOR  (UIM)  GRID  IS  SHOWN 
IN  PURPLE  FOR  ZONE  50.  NORTH  AMERICAN  1927  DATUM. 

CLARKE  1866  ELLIPSOID.  FOR  MILITARY  GRID  REFERENCE 

UNIVERSAL  transverse  MERCATOR  (UTM)  GRID  IS  SHOWN 
IN  BLUE  FOR  ZONE  bO.  NORTH  AMERICAN  1983  DATUM, 

GRS  80  ELLIPSO.D,  FOR  MILIT.ARY  GRID  REFERENCE 

9-7  OVERLAPPING  GRIDS  ON  COMBAT  CHARTS,  AMPHIBIOUS 
ASSAULT  CHARTS,  AND  MINE  WARFARE  CHARTS. 

9-7.1  An  overlapping  grid  is  generally  required  within  approximately  40  kilometers  cf 
a  grid,  zone,  or  ellipsoid  junction.  The  oveHopping  grid  may  be  omitted  if  there  are  no 
land  bodies  within  the  40  kilometer  overlap  area. 

9-7.2  The  overlapping  grid  is  shown  by  ticks,  printed  in  blue  if  there  is  one  major  grid 
and  red -brown  if  there  are  two  major  grids,  crossing  the  neatline  correctly  aligned  with 
its  respective  grid  and  spaced  at  1,000-unit  intervals.  The  even  10,000-unit  ticks  are 
accentuated  in  weight. 

9-7.3  Values,  similar  in  composition  to  those  labeling  the  major  grid  lines  or  ticks,  appear 
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on  all  four  sides  of  the  chart.  The  first  grid  tick  in  eoch  direction  from  each  corner  of  the 
chart  whose  values  are  multiples  of  5,000  are  labeled.  These  values  are  printed  in  the 
same  color  as  that  of  the  grid. 

9-7.4  Notes  identifying  overlapping  grids  appear  in  the  margin  of  each  chart.  The  notes 
are  patterned  after  those  used  to  identify  multiple  major  grids.  Figures  1 7  and  1 8  ill'Listraio 
the  treatments  described  for  charts  containing  major  and  overlapping  grids. 

9-8  OVERLAPPING  GRIDS  ON  HARBOR,  APPROACH,  AND  COASTAL  CHARTS. 

9-8.1  An  overlapping  grid  may  be  required  within  approximately  40  kilometers  of  a 
grid,  zone,  or  ellipsoid  junction.  The  overlapping  grid  may  be  omitted  if  there  are  no  land 
bodies  within  the  40  kilometer  overlap  area. 

9-8.2  The  averlapping  grid  is  shown  in  the  some  manner  as  a  major  grid  with  interior 
and  neatline  ticks  at  10,000  meter  intervals,  printed  in  blue  if  there  is  one  major  grid  and 
red-brown  if  there  ore  two  major  grids. 

9-8.3  Values,  similar  in  composition  to  those  labeling  the  major  grid  lines  or  ticks,  oppear 
on  all  four  sides  of  the  chart  labeling  each  50,000  meter  tick.  The  first  grid  tick  in  each 
direction  from  each  corner  of  the  chart  are  labeled  with  the  full  grid  value.  Thesiii  values 
are  printed  in  the  same  color  as  that  of  the  grid. 

9-8.4  Notes  identifying  overlapping  grids  appear  in  the  margin  of  each  chort.  Tne  notes 
are  patterned  after  those  used  to  identify  multiple  major  grids.  Figures  1 7  and  1 8  illustrote 
the  treatments  described  for  charts  containing  major  and  overlapping  grids. 

9-9  SECONDARY  GRIDS. 

9-9.1  As  a  generol  rule,  secondary  grids  oro  not  required  on  nautical  charts. 

9-y.2  When  required,  the  secondary  grid  is  shown  in  the  some  manner  as  overlapping 
grids  except  that  they  are  printed  in  red-brown.  They  ore  labeled  in  the  some  monner  as 
-•  erlapping  grids. 

7.3  A  grid  note,  identifying  the  secondary  grid,  appears  in  the  margin  or  on  the  face 
the  chart  depending  on  available  space. 

.4  When  a  secondary  grid  differs  uniformly  from  the  major  grid,  a  datum  shift  note 
may  be  used  in  lieu  of  showing  the  secondary  grid.  The  note  should  be  printed  in  red- 
brow  and  patterned  after  the  following; 

TO  REFER  THIS  CHART  TO  EUROPEAN  DATUM: 

SUBTRACT  0  1  SECONDS  FROM  THE  LATITUDE  VALUE  AND 
ADD  11  SECONDS  TO  THE  LONGITUDE  VALUE; 

SUBTRACT  9  METERS  FROM  THE  UTM  GRID  NORTHING  VALUE  AND 
ADD  30  METERS  TO  THE  UTM  GRID  EASTING  VALUE. 

9-10  THE  DECLINATION  NOTE. 

9-10.1  A  grid  declination  note  appeors  in  the  margin  of  each  Combat  Chart  or  Amphi¬ 
bious  Assault  Chart.  The  note  identifies  the  grid  declination  from  true  north  for  the  appro¬ 
ximate  mid-latitude  of  the  east  and  west  chart  edges. 

9-10.2  The  note  for  the  first  major  grid  is  shown  in  purple.  The  note  for  the  second  major 
or  overlapping  grid  is  shown  in  blue.  If  an  overlopping  grid  occurs  in  combination  with 
two  major  grids,  the  grid  declination  note  for  the  overlopping  grid  is  shown  in  rod-brown. 
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The  grid  declination  note  for  a  secondary  grid  is  shown  in  red-brown. 
9-10.3  The  grid  declination  note  is  modeled  after  the  following: 

CAuriOiN 


9-10.4  Magnetic  information  will  be  derived  from  the  magnetic  compass  rose. 

9-11  THE  GRID  REFERENCE  BOX. 

9-11.1  A  grid  reference  box,  printed  in  purple  appears  in  the  margin  of  each  chart. 
The  box  contains  instructions  and  attendant  dota  to  enable  the  user  to  compose  standard 
grid  references. 

9-11.2  The  grid  system|s)  in  use  on  the  chart  dictates  the  referencing  instructions  con¬ 
tained  in  the  grid  reference  box.  The  grid  reference  boxes  most  commonly  used  on  charts, 
1:100,000  scale  and  larger,  are  illustrated  in  figure  23.  The  boxes  are  subject  to  modi¬ 
fications. 

9-11.3  The  grid  reference  box  also  contains  diagrams  identifying  applicable  grid  zone 
designations  and  grid  square  identifications. 

9-11.3.1  For  the  UTM  and  UPS  grids,  the  diagrams  show  the  grid  zone  designation  in 
black,  the  100,000-meter  grid  lines  and  their  values  (in  abbreviated  form)  in  the  oppro- 
priate  grid  color,  and  the  100,000-meter  square  identification(s)  in  the  appropriate  grid 
color.  Figure  24  illustrates  the  composition  of  the  diograms  under  various  conditions. 

9-1 1.3. 2  For  nonstandard  grids,  the  diagram  shows  the  100,000-unit  square  identifi¬ 
cations  and  the  values  of  the  100,000-unit  grid  lines  in  abbreviated  form.  These  data 
are  printed  in  the  same  color  as  the  grid  values  to  which  they  pertain.  If  the  grid  system 
identifies  larger  squares,  their  identifications  are  shown  in  smaller  type  just  preceding  the 
100,000-unit  identifications.  The  100,000-onit  grid  lines  are  printed  in  purple.  Grid  junction 
lines  are  printed  in  black.  If  a  junction  is  a  grid  line,  its  value  is  shown  in  abbreviated  form 
and  printed  In  the  same  color  as  the  grid  values  to  which  it  pertains.  Loxodromes  are  not 
labeled.  Figure  25  illustrates  the  composition  of  this  information  under  various  conditions. 

9-11.3.3  For  charts  that  have  on  inset  whose  100,000'onit  square  identification  letters 
differ  from  those  cf  the  chart  proper,  the  identification  letters  are  shown  in  the  interior  of 
the  inset,  rather  than  in  the  grid  reference  box. 

9-11.4  When  more  than  one  major  grid  appears  on  o  chart  ond  the  method  for  giving 

a  reference  is  the  same  for  all  the  grids,  a  common  reference  box  is  used. 

9-11.5  When  more  than  one  major  grid  appears  on  a  chart  and  the  method  for  giving 

a  reference  varies  with  the  grids,  circumstances  control  the  treatment  of  the  grid  reference 

boxes. 

9-11.6  On  charts  which  do  not  show  o  full  line  grid,  the  grid  reference  box  contains  in¬ 
structions  for  constructing  a  full  line  grid,  for  example; 

■O  !  Oh'M  iO.OuO  tv'-f  I  tie  SQilAK-t  JOIN  Hit  1 ICKS  ON 
Ni'OilNl.S  VMIl!  SHCAiGlli  I  !M  blGMI.NiS  IHIv’OOGli  IHl 
INll  h’IOi;  HChS 
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9-12  WORLD  GEODETIC  SYSTEM  (WGS)  DATUM  NOTE. 

9-12.1  All  nautical  charts,  other  than  Combat  Charts,  Amphibious  Assault  Charts,  and 
certain  modified  facsimiles,  are  constructed  on  WGS  wherever  possible.  When  the  chart 
is  not  on  the  latest  World  Geodetic  System  datum,  a  note  is  shown  in  black  indicating  the 
correction  needed  to  convert  a  coordinate  to  that  datum. 

Example  for  Combat  Chart: 

coordinate;  conversions  ED  to  WGS 

Grid:  Subtract  65m  E:  Subtract  296m  N 
Geographic:  Subtract  3.5"  Long,  Subtract  3  0'  Lat 

9-12.2  When  there  is  insufficient  data  availoble  or  inconsistent  deviations  result  from 
the  available  geodetic  control,  one  of  the  following  notes,  as  appropriate,  is  shown  in 
place  of  the  WGS  correction  note: 

WORLD  GEODETIC  SYSTEM  DATA  ADJUSTMENT 
Due  to  unavailability  of  geodetic  data,  this  chart 
cannot  be  placed  on  the  World  Geodetic  System  (WGS) 

Datum. 

The  available  geodetic  control  does  not  indicate  a  uniform  deviation;  therefore, 
this  chart  cannot  be  placed  on  the  World  Geodetic  System  (WGS)  Datum. 

9-12.3  When  a  Mine  Warfare  or  Harbor,  Approoch,  and  Coostal  Chart  is  on  WGS,  a 
datum  note  is  shown  as  follows: 

DATUM  NOTE 

Positions  obtained  from  satellite  navigation  systems 
reterred  to  the  World  Geodetic  System  (WGS)  can  be 
plotted  directly  on  this  chart. 
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CHAPTER  10 

GRIDS  ON  NAUTICAL  CHARTS 
AT  SCALES  SMALLER  THAN  1:75,000 


10-1  GENERAL. 

10-1.1  Grids  ore  required  on  nautical  charts  at  scales  from  1:75,000  to  1:300,000.  For 
charts  at  scales  smaller  than  1 :300,000,  reference  should  be  made  to  individual  project 
instructions  to  determine  grid  requirements. 

10-1.2  Requirements  for  grid  data  and  grid  formats  on  charts  prepared  for  the  DoD  at 
scales  smaller  than  1:75,000  ore  essentially  the  same  for  Universal  Tronsverse  Mercator 
grids.  Universal  Polar  Stereographic  grids  and  nonstandovd  grids. 

10-1.3  The  grid  data  for  DoD  charts  usually  include  the  major  grid,  a  grid  reference  box, 
and  notes  identifying  the  grid. 

10-1.4  A  chart  may  show  a  secondary  grid  which  occurs  in  the  area.  The  secondary  grid 
is  identified  by  morgin  notes. 

10-1.5  No  single  chart  In  this  scale  category  ever  shows  more  than  three  grids.  When 
a  chart  covers  an  area  which  inr'udes  more  than  three  (either  major  or  secondary),  those 
omitted  ore  the  ones  which  .  considered  of  least  military  importance- 

10-1.6  Specific  dimenr.to  ,  size  and  style  of  type,  and  placement  of  margin  dato  re¬ 
lating  to  grids  and  grid  formats  ot  scales  smaller  than  1 :75,000  are  contained  in  Defense 
Mapping  Agency  (DMA)  product  specifications. 


10-2  THE  GRID. 

10-2.1  The  grid  is  indicated  by  ticks  ot  interior  intersections  and  along  the  neatline.  The 
spacing  of  the  ticks  depends  upon  the  scale  and  size  of  the  chart  and  upon  the  need  to 
keep  th\»  grid  information  within  acceptable  limits  of  accuracy.  Nautical  cherts  at  scales 
smaller  than  1:75,000  are  typically  constructed  on  Mercotor  projections.  Grid  lines  which 
appear  straight  on  Transverse  Mercator  projections  will  therefore  appear  curved  when 
plotted  on  o  Mercator.  Since  nautical  charts  do  not  normally  show  full  grid  lines,  ticks  ore 
used  to  represent  the  grid  allowing  the  user  to  construct  a  grid  by  drawing  straight  line 
segments  between  the  ticks.  The  ticks  must  be  positioned  close  enough  together  to  allow 
the  chart  user  to  approximate  the  curve  of  the  true  grid  line  by  drawing  straight  line  seg¬ 
ments.  On  charts  at  scales  from  1:75,001  to  1:150,000  the  maximum  acceptable  deviation 
between  the  true  grid  line  and  the  one  which  the  user  would  construct  by  joining  the  ticks 
is  0.5  mm  (0.02in.).  As  a  general  rule,  charts  at  this  scale  should  indicate  grids  by  ticks  at 
20,000-unit  intervals.  For  charts  at  extreme  latitudes,  care  should  be  taken  to  make 
sure  that  the  maximum  acceptable  deviation  is  not  exceeded.  Similarly,  for  charts  at  scales 
from  1:150,001  to  1:300,000,  the  maximum  acceptable  deviation  is  1.0  mm  (0.04in.)  which 
genarally  would  require  ticks  at  50,000-unit  intervals.  Again,  care  should  be  token  on 
cherts  in  the  extreme  latitudes  to  see  that  the  maximum  acceptable  deviation  is  not  ex¬ 
ceeded.  This  paragraph  is  summarized  in  table  10. 


SCALE  TICK  SPACING 


1:75,001-1:150,000  20,000 

1:150,001-1:300,000  50,000 


MAXIMUM  ACCEPTABLE 
DEVIATION 

0.5mm  (0.02in.) 

1 .0mm  (0.04in.) 


/’i/M’  10  Maximum  acceptoble  deviotion  of  the 
constructed  grid  from  the  true  grid. 
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10-2.2  Grid  numbers  appear  outside  the  neatline  on  all  four  sides  of  the  chart,  labeling 
ever/  grid  rick.  Every  100,000-unit  grid  tick  Is  labeled  with  the  full  coordinate  value.  The 
Intermediate  grid  tlck|$)  is  (are)  labeled  by  the  principal  digits  preceded  by  the  100,000- 
unit  digits.  The  first  tick  from  each  corner  includes  the  E  for  Easting  and  the  N  for  Northing. 
All  grid  values  are  printed  in  the  same  color  as  the  ticks. 

10-2.3  A  note  identifying  the  grid  and  ellipsoid  appears  in  the  margin  or  on  the  face 
of  o  chart  depending  on  the  ovailable  space.  The  note  is  modeled  after  the  following: 

UM'.'!  Ioa!  ifxAi^bVi  K'bl  MIICCAIOK  (U!M)  GK’(f).  .■'ONI,  19. 

NOA'ili  AMI  KICAN  iq."!/  DAiUM.  Cl  AK’M'  ]«ub  I  LLII'SOID 
lOfC  MiLnAR>  r.l?ll'’  IviJLICLNCI 

10-2.4  Figure  41  illustrates  the  treatment  for  the  major  grid. 

10-3  MULTIPLE  GRIDS. 

10-3.1  In  many  instances  a  chart  contains  more  than  one  major  grid.  There  may  be  mul¬ 
tiple  major  grids  or  there  may  be  a  special  requirement  for  a  secondary  grid  in  addition 
to  the  required  major  grid. 

10-3.2  Grid,  datum,  and  zone  junctions  are  indicated  in  the  grid  reference  box  and  are 
not  shown  on  the  face  of  the  chart. 

10-3.3  Each  grid  is  depicted  within  its  own  orea  by  the  use  of  internal  and  neatline  ticks 
as  described  in  section  10-2.  The  grid  is  extended  one  tick  beyond  any  grid  junction  line. 
The  first  mojor  grid  ticks  and  values  are  represented  in  purple.  The  second  major  grid 
ticks  and  values  ore  represented  in  blue,  and  a  third  major  grid  is  shown  in  red-brown. 
Figure  42  illustrates  the  treatment  of  multiple  major  grids. 

10-3.4  Notes  identifying  each  grid  appear  on  the  chart.  The  notes  are  modeled  after  the 
following: 

lIN;'.  I  iCSAi  II^AKbVtKbi  Mi.l^CAiOK’  (UIM)  GCIIV  /OM  !9, 

NOI-'lii  AMth'iCAN  19..V  i..AlUM.  Cl  AI.'kI  ISbO  I,  ILl.i'SCiL). 

IOI-:  V.ILilAIC:  CIC;C  Kl  I  t  Iv’l  NCI. 

universal  transverse  MERCATOR  (UTM)  GRID.  ZONE  19. 

NORTH  AMERICAN  1983  DATUM.  GRS  80  ELLIPSOID, 

FOR  MILITARY  GRID  REFERENCE 

10-4  SECONDARY  GRIDS. 

10-4.1  As  a  general  rule,  secondary  grids  ore  not  required  on  nautical  charts. 

10-4.2  When  required,  the  secondary  grid  is  depicted  within  its  own  area  by  the  use  of 
internal  and  neatline  ticks  os  described  in  section  10-2.  Secondory  grid  ticks  are  printed 
in  red-brown. 

10-4.3  Values,  similar  in  composition  to  those  labeling  the  major  grid  lines,  appear  on 
oil  four  sides  of  the  chart.  The  first  grid  tick  in  each  direction  from  the  southwest  corner 
of  the  chart  is  labeled  with  full  values.  Secondary  grid  values  are  printed  in  red-brown. 

10-4.4  A  grid  note,  identifying  the  secondary  grid,  oppears  in  the  margin  or  on  the  face 
of  the  chart  depending  on  the  available  space. 
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Ftyur^-  -ij.  Treotment  for  Multiple  Grids  on  Nouticol  ChurU  ot  Scoles 
Smoller  than  1 :75,000. 


10-4.5  When  a  secondary  grid  differs  uniformly  from  the  major  grid,  a  coordinate  shift 
note  may  be  used  in  lieu  of  showing  the  secondary  grid.  The  note  should  be  printed  in 
red-brown  and  patterned  after  the  following: 

TO  REFER  THIS  CHART  TO  EUROPEAN  DATUM: 

SUBTRACT  0.1  SECONDS  FROM  THE  LATITUDE  VALUE; 

AND  ADD  1.1  SECONDS  TO  THE  LONGITUDE  VALUE: 

SUBTRACT  9  METERS  FROM  THE  UTM  GRID  NORTHING  VALUE  AND 
ADD  30  METERS  TO  THE  UTM  GRID  EASTING  VALUE, 
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Figure  4'i.  Treotmant  for  Mojor  ond  Secondory  Grids  on  Nouticol  Chorts 
gt  Scales  Smeller  thon  1:75,000. 

10-4.6  Figure  43  illustrates  the  treatment  described  for  charts  contoining  major  and 
secondary  grids. 

10-5  THE  GRID  REFERENCE  BOX  (OR  NOTES). 

A  grid  reference  box,  printed  in  purple  appears  in  the  margin  or  on  the  face  of 
each  chart  depending  on  available  space.  The  box  contains  instructions  and  attendant 
data  to  enable  the  user  to  compose  standard  grid  references.  Fo;‘  information  relating  to 
the  grid  reference  box,  see  Chapter  9  paragraph  9-11. 

10-6  WORLD  GEODETIC  SYSTEM  (WGS)  DATUM  NOTE. 

For  information  relating  to  the  appropriate  WGS  Datum  Note,  see  Chapter  9  para¬ 
graph  9-12. 
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CHAPTER  II 

GRIDS  ON  AERONAUTICAL  CHARTS 
AT  1:500,000  SCALE  AND  LARGER 

11-1  GENERAL. 

11-1.1  The  treatment  of  the  grid  and  isogonic  data  for  the  1:250,000  scale  Joint  Opera¬ 
tions  Graphic  Air  (JOG-A)  series  is  contained  in  Chapter  7. 

11-1.2  Grid  data  and  grid  format  for  the  aeronautical  chart  ot  1:500,000  scale  are 
essentially  the  same  for  Universal  Transverse  Mercator  grids.  Universal  Polar  Stereographic 
grids,  and  nonstandard  grids.  Sheet  lines  of  charts  at  these  scales  are  planned  to  provide 
a  uniform  sheet  size.  Details  of  the  chart  format  and  size  are  contained  in  the  appropriate 
product  specification. 

11-1.3  The  grid  data  consist  of  grid  lines  and  values,  grid  reference  boxes,  notes  iden¬ 
tifying  the  grids,  and  information  concerning  the  magnetic  declination  over  the  sheet. 
Secondary,  overlapping  and  extended  grids  are  not  shown. 

11-2  THE  MAJOR  GRID. 

11-2.1  The  major  grid  is  shown  by  full  lines  printed  in  blue,  at  100,000-unit  intervals. 
Ticks  are  shown  at  10,000-unit  intervals  along  the  grid  lines  and  neatlines.  (For  sheets 
covering  the  United  States,  full  lines  will  be  shown  at  50,000-meter  intervals,  with  intensi¬ 
fied  lines  ct  100,000-meter  intervals.)  The  unit  of  measure  is  predominately  meters;  yards 
are  used  far  some  nonstandard  grids. 

11-2.2  Grid  lines  are  labeled  along  the  margins  as  follows: 

11-2.2.1  Full  grid  line  values  shall  be  shown  at  the  first  grid  line  in  each  direction  from 
each  corner.  They  are  also  shown  if  there  is  a  change  of  the  measuring  unit.  (Show  four 
pair  of  full  grid  line  values  per  unit  of  measurement  only.)  Except  for  the  values  labeling 
the  first  grid  line  from  each  corner,  the  last  four  digits  (0000)  of  the  values  are  omitted. 
The  values  are  shown  in  two  sizes  of  type,  with  the  larger  size  being  reserved  for  the 
principal  digits. 

11-2.2.2  Full  grid  tick  values  shall  include  the  abbreviated  designation  of  the  measuring 
unit  "m.”  for  meters  or  "yds."  for  yards  and  the  abbreviated  geographic  designation  of 
the  tick,  "N."  for  Northings  and  "E.”  for  Eastings. 

11-2.2.3  Intermediate  grid  line  and  tick  values  ore  shown  in  the  margins  and  include 
only  the  principal  digits  and  digits  prefixing  the  principal  digits.  The  end  of  each  grid  line 
within  the  neatline  are  labeled  in  this  manner.  With  most  grids,  one  principal  digit  is  used. 
This  represents  the  10,000-unit  digit  of  the  grid  volues.  Two  principal  digits  are  used  with 
the  Madagascar  grid  and  the  Lambert  grids  of  northwest  Africa.  These  represent  the 
100,000-  and  10,000-unit  digits  of  the  grid  values. 

I- 2.3  The  grid  square  identification  (100,000-unit  squares]  is  shown  near  each  100,000- 
unit  grid  line  intersection.  When  the  intersection  is  coincident  with  the  west  or  south  neat¬ 
line,  only  the  identification  letters  falling  inside  the  neatline  are  shown.  When  the  inter¬ 
section  is  coincident  with  the  east  or  north  neatline,  identification  letters  are  shown  on  both 
sides  of  the  neatline. 

II- 2.4  On  aeronautical  charts  at  1:500,000  scale,  all  grid  information  is  printed  in  blue. 
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11-2.5  A  grid  note  appeors  in  the  lower  margin  of  each  sheet  to  identify  the  grid.  The 
note  is  part  of  the  grid  reference  box  and  is  modeled  after  the  following; 

BLUE  MIWBERED  LINES  INDICATE  100  000  METERS. 

TICKS  1O  C00  .MET.-RS  UN -JERSAL  TR.ANSVERSE  MERCATOR 
GfiiO.  ZONE  535,  ElSSEL  ELLIPSOID 

BLUE  numbered  LI.NES  INDICATE  100.000  METERS 
TICKS  10  000  VETERS.  LAMBERT  SuO  MAROC  GRID 

1 1  -2.6  When  the  entire  grid  falls  within  one  ellipsoid,  the  ellipsoid  is  not  identified  within 
the  grid  reference  box  but  beneath  it  as  follows: 

Entire  UTM  Grid  falls  within  Internotional  Ellipsoid. 

1 1  -2.7  In  most  instances  a  sheet  contains  more  than  one  major  grid.  Grid,  ellipsoid,  and 
zone  junctions  are  indicated  by  solid  blue  lines.  Labels  are  shown  on  eoch  side  of  the  junc¬ 
tion  line.  The  labels  may  be  shown  more  than  once  to  facilitate  identification.  Where  a 

grid,  ellipsoid,  or  zone  junction  is  coincident  with  the  south  or  west  neatline,  only  the  iden¬ 
tifying  names  within  the  chart  area  will  be  shown. 

1 1  >2.8  Junction  line  labels  ore  modeled  after  the  following: 

BESSEL  ELLIPSOID 

WORLD  GEODETIC  SYSTEM  1972  ELLIPSOID 

SLID  ALGERiE  GRID 
UTM  GRID  ZONE  DESIGNATION;  31R 

UTM  GRID  ZONE  DESIGNATION;  15C 

UPS  GRID  ZONE  DESIGNATION;  A 

1 1 -2.8,1  When  the  grids  ore  different  zones  of  the  UTM  grid,  the  note  is  modeled  ofter 
the  following; 

BLUE  .SUMBEREO  ;.INES  INDICATE  100,000  VETERS. 

TICKS  lO.OCO  MEIER5.  UN'VERSAL  TRAN5VERSE  .MERCATOm 
GRID  ZONES  50  AND  51.  ClARKE  1866  ELLIPSOID 

11-2.8.2  When  more  than  one  grid  is  involved,  the  notes  are  modeled  after  the  fol¬ 
lowing; 

IN  AREAS  COVERED  BY  UTM  GRID  8lUE  NUMBERED  LINER 
INDICATE  THE  100.000  METERS.  TiCK5  10.000  METERS. 
universal  TRANSVERSE  MERCATOR  GRID.  ZO.NE  37X 
INTERNATlONAi.  ELlIPSOID 

IN  AREAS  COVERED  BY  UPS  GRID  BLUE  NUMBERED  LINES 
INDICATE  THE  100.000  METERS.  TICKS  10.000  METERS 
universal  PClAR  STEREOGHAPmC  GRID.  ZONE  Z 
INTERNATIONAL  ELLIPSOID 

1 1  -2.8.3  A  separate  marginal  note  is  not  shown  for  the  grid  in  the  north  or  east  over¬ 
lap  of  a  chart.  Such  a  grid  is  identified  on  the  face  of  the  chart  only. 

1  1-2.9  When  on  ellipsoid  junction  occurs  on  a  chart,  the  UTM  grid  treatment  is  the  same 
as  that  followed  when  a  sheet  straddles  a  grid  junction.  The  ellipsoids  are  identified  on 
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each  side  of  the  junction  line.  See  figure  30.  A  note,  printed  in  the  sante  color  os  the  grid 
values,  appears  in  the  lower  margin  of  the  sheet  identifying  the  grid(s),  zone[s),  and  ellip¬ 
soids. 


BLUE  NUMBERED  LENES  IMDlCATE  100.000  METERS. 
fICKS  10.000  METERS  UMVER3AL  TRANSVERSE  MERCATOR 
ORIC,  ZONE  52T.  WG5  ELLIPSOID  AND  ZONE  5ZT. 

BESSEL  ELLIPSOID 

11-2.10  In  certain  cases,  a  sheet  bearing  the  UTM  grid  may  straddle  a  parallel  which 
marks  the  division  between  different  grid  zone  designations.  The  grid  and  corresponding 
labeling  appear  as  previously  described.  A  continuous  line  in  black  indicates  the  dividing 
parallel.  The  proper  grid  zone  designations  appear  on  each  side  of  the  line.  The  dividing 
poralle!  is  omitted  when  it  falls  within  2.5  mm  (0.10  inch)  of  the  north  or  south  neatlines. 
Figure  31  illustrates  these  principles. 

11-3  GRID  DECLINATION. 

Grid  declination  from  true  north  is  not  shown  on  1 :500,000  scale  aeronautical  charts. 
1 1  -4  MAGNETIC  DECLINATION. 

1 1  -4. 1  Isogonic  lines  ore  shown  on  the  face  of  the  sheet.  In  addition  to  the  isogonic 
lines,  a  note  modeled  after  the  following  is  shown  in  the  margin: 

LINES  OF  EQUAL  MAGNETIC  VARIATION  FOR  1985 
(Annual  rate  of  change,  no  change) 

1 1  -4.2  When  the  magnetic  variation  is  approximately  the  same  over  the  entire  chart, 
no  isogonic  lines  are  shown,  and  the  magnetic  variation  is  indicated  by  a  note  modeled 
after  the  following: 

MAGNETIC  VARIATION  FOR  1985  IS  APPROXIMATELY 
rW  OVER  THE  ENTIRE  AREA 
(Annual  rate  of  change  7'  decrease) 

I  I  -5  THE  GRID  REFERENCE  BOX. 

1 1-5.1  A  grid  reference  box  appears  in  the  margin  of  each  sheet.  The  box  contains  step- 
by-step  instructions  for  composing  a  grid  reference.  For  examples,  see  figure  44. 

The  applicable  grid  zone  designation  is  olso  identified  in  the  box. 

11-5.2  The  grid  system(s)  in  use  on  the  map  dictates  the  referencing  instructions  con¬ 
tained  in  the  grid  reference  box. 

I I  -5.3  When  more  than  one  major  grid  appears  on  a  sheet  and  the  method  for  giving 

a  reference  is  the  same  for  all  the  grids,  o  common  reference  box  is  used. 

1 1-5.4  When  more  than  one  major  grid  appears  on  a  sheet  and  the  method  for  giving 

a  reference  varies  with  the  grids,  circumstances  control  the  treatment  of  the  grid  reference 

boxes.  A  grid  reference  box  is  shown  in  the  margin  for  each  grid,  except  those  falling 
completely  in  open  water  area.  At  the  top  of  each  box  oppears  a  note  limiting  the  use 
of  the  box  to  the  grid  or  grids  concerned. 
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Figure  H.  Grid  Reference  Box  Commonly  Used  on  Aeronouticol  Chorts 
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APPENDIX  A 

TABLE  OF  MIL 
EQUIVALENTS 


A-l 


TABLE  Of  MIL 

equivalents 


OEG 

MILS 

1 

17.7778 

2 

35.5556 

3 

53.3333 

4 

71.1111 

5 

88.6889 

6 

1C6.6667 

7 

134.4444 

8 

14?. 2232 

9 

160  0000 

10 

177.7778 

1 1 

195.5556 

12 

213.3333 

13 

23 1.11 11 

14 

248.8889 

15 

266.6667 

16 

384.4444 

17 

302.3222 

18 

320.0000 

19 

337.7778 

20 

355  5556 

MIN 

MILS 

1 

2963 

2 

5926 

3 

8889 

4 

11852 

5 

1  4815 

6 

1.7778 

7 

2.0741 

8 

2.3704 

9 

2.0667 

5  0 

9030 

1  1 

3  2593 

12 

3  S.556 

13 

3  8519 

14 

4  1481 

15 

4.4444 

16 

4  7407 

17 

5.0370 

16 

5  3333 

19 

5-6296 

20 

5  9259 

SEC 

MILS 

1 

0049 

2 

.0099 

3 

.0148 

4 

.0198 

5 

0247 

6 

.0296 

7 

•0346 

8 

-0395 

9 

.0444 

10 

0494 

1 1 

0543 

12 

.0393 

13 

.064? 

14 

.0691 

15 

.0741 

16 

0700 

1  7 

.0ij40 

18 

.0889 

19 

.0938 

20 

.0988 

NOTE:  360  DEGREES 


6400  MILS 


DEGREE  TO  MILS 


OEG 

MILS 

21 

373.3333 

22 

391.1111 

23 

408.8889 

24 

426.6667 

25 

444.4444 

26 

462  2222 

27 

480.0000 

28 

497.7778 

29 

515.5556 

30 

533.3333 

31 

551.1111 

32 

568.8889 

33 

586.6667 

34 

604.4444 

35 

622.2222 

36 

640.0000 

37 

657.7778 

38 

675.5565 

39 

693.3233 

40 

711.1111 

DEG 

MILS 

41 

728.8889 

42 

746.6667 

43 

764.4444 

44 

782.2222 

45 

800.0000 

46 

817.7778 

47 

835.5556 

48 

853.3333 

49 

871.1111 

50 

888.8889 

51 

906.6667 

52 

924.4444 

53 

942.2222 

54 

960.0000 

55 

977.7778 

56 

995.5556 

57 

1013.3333 

58 

1031.)  1 1 1 

59 

1048.8889 

60 

1066.6667 

MIN 

?1 

22 

23 

24 

25 

26 

27 

28 
26 

30 

31 

32 

33 

34 

35 

36 
3/ 

3B 

39 

40 


SEC 

21 

22 

23 

24 

25 

26 
27 
26 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


minutes  TO  MILS 

MILS 
6.2222 
6.5185 
6.8148 
7  1111 
7.4074 
7.7037 
3.0000 
8.2963 
8.5926 
8.8889 
9  1852 
9  4815 
9.7778 

10  0741 
to  3704 
10  666/ 
to  9630 

11  2593 
n  5556 
n  8519 


SECONDS  TO  MILS 

MILS 
.1037 
•  1086 
•  1)36 
.1185 
1235 
.1284 
1333 
1383 
.1432 
.1481 
.1531 
.1580 
.1630 
-1679 
.1728 
1778 
1827 
1877 
1926 
1975 


MIN 

MILS 

41 

13.1481 

42 

12  4444 

43 

12,7407 

44 

13.0370 

45 

13.3333 

46 

13.6296 

47 

13.9259 

48 

14.2222 

4v 

14.5185 

50 

14.8148 

51 

15.1 1  ’  1 

52 

15  4074 

53 

15.7037 

54 

16  0000 

55 

16.2963 

56 

16.5926 

57 

16.8889 

58 

17.1852 

59 

17.4815 

60 

17.7778 

SEC 

mils 

41 

.2025 

42 

.2074 

43 

.2123 

44 

.2173 

45 

.2222 

46 

.2272 

47 

.2321 

48 

.7370 

49 

.2420 

50 

.2469 

51 

.2519 

52 

■  2568 

53 

.2617 

54 

2667 

55 

2716 

56 

.2765 

57 

2815 

56 

.2664 

59 

.2914 

60 

.2963 
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APPENDIX  B 

100,000-METER  SQUARE 
IDENTIFICATIONS  OF 
MILITARY  GRID 
REFERENCE  SYSTEM 
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TO  DETERMINE  THE  UTM  OR  UPS  1 0O.QOO-METER  SQUARE  MGRS  IDENTIFICATION 

B-1.  Those  instructions  provide  a  method  for  determining  the  correct  UTM  or  UPS  100,000- 
meter  squore  identification  for  any  point  in  the  world.  See  Chopter  3  for  o  full  explanation 
of  the  100,000-meter  square  identification.  If  geographic  coordinates  are  the  only  co- 
ordinotes  given,  they  must  be  transformed  to  UTM  or  UPS  grid  coordinates.  The  following 
data  are  necessary  to  determine  the  correct  100,000-meter  square  letters: 

8-1.1  For  the  UPS  grid: 

B-1. 1.1  UPS  grid  coordinates  (easting  and  northing). 

8- 1.1. 2  The  polar  2one  in  which  the  coordinates  fall. 

8-1.2  For  the  UTM  grid: 

8- 1.2.1  UTM  grid  coordinates  (easting  and  northing). 

B-1. 2. 2  UTM  grid  zone 

B-1. 2. 3  Geographic  coordinates  or  the  8°  latitude  band  letter  which  is  the  Grid  Zone 
Designation  letter. 

B-1. 2. 4  Ellipsoid  and/or  datum. 

B-2  Determine  by  area,  datum,  and/or  ellipsoid  which  of  the  following  figures  is  appro¬ 
priate: 

Figure  B-1:  North  of  84"N. 

Figure  B-2:  South  of  80°S. 

Figure  B-3:  Australian  Notional  (GRS  67)  Ellipsoid 

Clarke  1 866  Ellipsoid  (in  the  Philippines  and  the 
Mariana  Islands) 

GRS  80  Ellipsoid 
International  Ellipsoid 
World  Geodetic  System 

Figure  B-4:  Clarke  1 866  Ellipsoid  [  in  the  area  covered  by  North 
American  1927  Datum  (NAD  27)  J 
Bessel  Ellipsoid 
Clarke  1880  Ellipsoid 

B-3  Method  of  use  with  the  UPS  grid: 

B-3.1  If  the  coordinates  fall  in  the  north  Polar  region,  use  figure  B-1  to  determine  the 
correct  square  identiificofion  letters.  If  the  coordinates  fall  in  the  south  Polar  region,  use 
figure  B-2. 

B-3. 2  In  figures  B-1  and  B-2,  the  easting  lines  are  labeled  every  500,000  meters  fram 
left  to  right  with  the  2,000,000  meter  line  being  coincident  with  the  0°  and  180°  line.  If 
the  easting  is  less  than  2,000,000  meters  the  Grid  Zone  Designation  will  be  Y  or  A  de¬ 
pending  on  whether  the  point  is  in  the  North  or  South  Polar  region.  |F  the  easting  is  greater 
than  2,000,000  meters  the  Grid  Zone  Designation  will  be  Z  or  B.  The  northing  lines  are 
labeled  every  500,000  meters  from  bottom  to  top  with  the  2,000,000  meter  line  co¬ 
incident  with  the  90°W  and  90°E  line. 

B-3. 3  Reduce  both  easting  and  northing  to  the  nearest  100,000  meters. 
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B-3.4  Find  these  grid  lines  on  the  figure. 

B-3.5  The  100,000-meter  square  will  be  to  the  right  and  above  these  lines. 

B-3.6  The  procedure  is  the  same  for  the  north  Polar  region  or  the  south  Polar  region. 

Example:  At  latitude  86°46'  north,  longitude  132°30'  west, 

UPS  grid  coordinates  were  scaled,  E  »  1,735,000 
N  =  2,243,000  in  the  North  Polar  area. 

Use  figure  B- 1 . 

The  easting  is  less  than  2,000,000  meters,  therefore 
the  grid  zone  designation  is  Y. 

The  coordinates  reduced  to  the  nearest  100,000  meters 
are:  E  =  1,700,000  N  =  2,200,000. 

The  100,000-meter  square  letters  to  the  right  and  above 
the  intersection  of  these  lines  ore  XK. 

MGRS  to  the  nearest  1,000  meters  is  YXK3543 

B-4  Method  of  use  with  the  UTM  grid: 

8-4.1  To  determine  the  100,000-meter  square  letters  for  UTM  grid  coordinates,  first 
determine  which  figure,  B-3  or  B-4,  is  needed.  The  ellipsoid  identifications  are  specified 
on  each  figure. 

8-4.2  Locate  the  zone  number  in  the  list  at  the  top  of  the  figure.  This  identifies  the  set 
of  designators  in  which  the  letters  will  be  found. 

B-4. 3  If  the  8°  latitude  band  letter  is  given,  it  will  be  used  as  the  grid  designation  letter. 
If  the  geographic  coordinates  are  given,  use  the  latitude  of  the  point  to  determine  the 
grid  zone  designation  letter  from  Appendix  D. 

B-4. 4  Reduce  the  eosting  to  the  nearest  100,000  meters.  Find  the  100,000-meter  easting 
grid  line  within  the  grid  zone  identified  in  paragraph  B-4. 2.  The  easting  lines  are  labeled 
below  the  figure,  from  200,000  meters  to  800,000  meters  within  eoch  zone. 

8-4.5  Reduce  the  grid  northing  by  multiples  of  2,000,000  meters  until  the  resulting  value 
is  between  0  and  2,000,000  meters.  Further  reduce  the  grid  northing  to  the  nearest  100,000 
meters.  Find  the  1 0O.COO-meter  northing  grid  line.  The  northing  lines  are  labeled  at  the 
left  side  of  the  figure. 

8-4.6  The  1 00,000-meter  square  will  be  to  the  right  and  above  the  intersection  of  the 
lines  found  in  paragraphs  B-4.4  and  B-4.5. 

8-4.7  The  procedure  is  the  same  for  the  northern  hemisphere  or  the  southern  hemisphere. 
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Example:  At  latitude  34' IS'  north,  longitude  88*36'  east, 

UTM  grid  coordinates  were  scaled,  E  >  647,000 
N  B  3,791,000  in  UTM  zone  45,  grid  zone 
designation  letter  S. 

Grid  zone  designation  is  45S. 

The  point  is  referenced  to  the  WGS  ellipsoid,  therefore 
use  figure  B-3  and  set  3  of  the  zones. 

The  easting  is  reduced  to  600,000  meters. 

For  on  ousting  of  600,000  meters  start  at  the  column  X. 

Reduce  the  northing  by  2,000,000  meters  and  then  to  the 
nearest  100,000  meters,  obtaining  1,700,000  and 
read  across  that  grid  line  to  the  intersection 
with  the  600,000  meter  easting  line  in  zone  45. 

The  100,000-meter  square  letters  to  the  right  and  above 
this  intersection  is  XT. 

MGRS  to  the  nearest  1,000  meters  is  45SXT4791. 
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OF  LARGE 
SCALE  MAPPING 
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GUIDE  TO  GEODETIC  STATUS' 
OF  LARGE  SCALE  MAPPING 


DATUM 

CODES 

A 

Map  sheets  are  on  preferred  datum. 

B 

Mapping  is  being  converted  to  preferred  datum. 

C 

Mop  sheets  are  not  on  preferred  datum. 

* 

Insufficient  or  unavailable  information. 

GRID  CODES 

1 

Map  sheets  portray  UTM  or  UPS  grid. 

2 

Map  sheets  portray  a  nonstandard  preferred  grid. 

3 

Mapping  is  being  converted  to  a  preferred  grid. 

4 

Map  sheets  portray  a  nonpreferred  grid. 

« 

Insufficient  or  unavailable  information. 

SERIES 

AREA 

A741 

CANADA 

A742 

CANADA 

C762 

ICELAND 

E703 

LESSER  ANTILLES 

E7I2 

BAHAMAS;  TURKS  AND  CAICOS 

E714 

BAHAMAS 

E721 

JAMAICA 

E722 

CAYMAN  ISLANDS 

E724 

CUBA 

E732 

HAITI 

E733 

DOMINICAN  REPUBLIC 

E735 

PUERTO  RICO 

E736 

VIRGIN  ISLANDS 

E/41 

MARTINIQUE 

E742 

TRINIDAD  AND  TOBAGO 

E751 

NICARAGUA 

E752 

HONDURAS 

E753 

EL  SALVADOR 

E754 

GUATEMALA 

E755 

BELIZE 

E762 

PANAMA 

E763 

COSTA  RICA 

E772 

COLOMBIA 

E785 

VENEZUELA 

E792 

GUYANA 

E793 

SURINAME 

E794 

FRENCH  GUIANA 

F701 

MEXICO 

G712 

CAPE  VERDE 

G7225 

MALI 

G723J 

MAURITANIA 

G724J 

THE  GAMBIA 

0725" 

SENEGAL 

DATUM/GRID 


•  •  <•  u<<<<u<<<<<<<<*  < . WUUU 
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G7262  WESTERN  SAHARA  C  1 

<  G73P  NIGER  C  1 

G742’  SIERRA  LEONE  C  1 

G744’  LIBERIA  C  1 

G745J  GUINEA-BISSAU  C  1 

G7463  GUINEA  C  1 

G751  GHANA  C 

G753J  BENIN  C  1 

G754J  IVORY  COAST  C  1 

G7552  TOGO  C  1 

G756’  BURKINA  C  1 

G7642  NIGERIA  C  1 

G77P  EQUATORIAL  GUINEA  C  1 

G7722  CAMEROON  C  1 

G7732  EQUATORIAL  GUINEA  C  1 

G7745  CONGO  C  1 

G775J  GABON  C  1 

G781!  CENTRAL  AFRICAN  REPUBLIC  C  1 

G7823  CHAD  C  1 

G791’  SAO  TOME  AND  PRINCIPE  C  1 

G792  ST  HELENA 

G793  ST  HELENA 

H701  ARGENTINA 

H702  BRAZIL  A  1 

H733  BOLIVIA  A  1 

H741  PARAGUAY  A  1 

H771  URUGUAY  A  1 

J701  CHILE  A  1 

J722  ECUADOR  A  1 

J731  PERU  A  1 

K717  CYPRUS  A  1 

K7232  SYRIA  C  1 

K724’  LEBANON  C  1 

K724S2  LEBANON  C  1 

K7253  SYRIA  C  1 

K737^  JORDAN  C  1 

K737S2  JORDAN  C  1 

K7392  ISRAEL  C  I 

K743  IRAQ  B  1 

K753  IRAN  B  1 

K7610  BAHRAIN  C  1 

K7614  KUWAIT  A  1 

K7615  UNITED  ARAB  EMIRATES  A  1 

K7617  QATAR  A  1 

K7619  YEMEN  (SANAA)  A  1 

K762  YEMEN  (ADEN)  C  1 

K763  SAUDI  ARABIA 

K768  OMAN  C  1 

L7001  TAIWAN,  HONG  KONG.  MACAU  A  1 
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L7010  MALAYSIA 

L7014  VIETNAM 

L7015  LAOS 

L7016  CAMBODIA 

L7017  THAILAND 

L7021  CHINA 

L7023  MONGOLIA 

L752  SOUTH  KOREA,  NORTH  KOREA  A 

L753  SOUTH  KOREA,  NORTH  KOREA  A 

L776  JAPAN  A 

M619  SWEDEN  A 

M7020  ALBANIA  A 

M704  BULGARIA  A 

M705  ROMANIA  B 

M709  YUGOSLAVIA  A 

M71  1  NORWAY  A 

M713  FINLAND  B 

M7I5  DENMARK  A 

M7I6  SWEDEN  A 

M726  UNITED  KINGDOM  A 

M733  NETHERLANDS  A 

M736  BELGIUM  A 

M745  WEST  GERMANY,  EAST  GERMANY  A 

M753  POLAND  B 

M761  TRANCE  A 

M771  AUSTRIA  A 

M774  CZECHOSLOVAKIA  B 

M7  75  HUNGARY  B 

M781  SPAIN  A 

M7812  AZORES 

M782  PORTUGAL  A 

M783  BALLEARIC  ISLANDS  A 

M792  ITALY  A 

M795  SWITZERLAND  C 

M796  MALTA 

N/01  USSR  B 

N701 1  USSR  A 

N707  USSR  A 

N709  USSR 

P7n  CANARY  ISLANDS 

P722  MADEIRAS  ISLANDS 

P733^  MOROCCO  C 

P:'41S  ALGERIA 

P7432  ALGERIA  C 

P751i  TUNISIA  C 

Pi'6P  LIBYA  C 

P  76 152  LIBYA  C 

P7732  EGYPT  C 

P7772  EGYPT  C 
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Q701 

UNITED  STATES 

R712 

AUSTRALIA 

R722 

AUSTRALIA 

R733 

AUSTRALIA 

R742 

AUSTRALIA 

R753 

AUSTRALIA 

R754 

AUSTRALIA 

R777 

NEW  ZEALAND 

S70I 

PHILIPPINES 

T702 

PAPUA  NEW  GUINEA 

T7I  i3 

INDONESIA 

T725 

INDONESIA 

T728 

INDONESIA 

T731 

INDONESIA 

T735 

MALAYSIA,  BRUNEI 

T753 

INDONESIA 

U71  1 

AFGHANISTAN 

U722 

PAKISTAN 

U723 

BANGLADESH 

U744 

BURMA 

U753 

INDIA 

U763 

NEPAL 

U771 

SRI  LANKA 

U782 

BRITISH  INDIAN  OCEAN 

U784 

MALDIVES 

V7I2 

UNITED  STATES 

V713 

UNITED  STATES 

V714 

UNITED  STATES 

V715 

UNITED  STATES 

V7I6 

UNITED  STATES 

V721 

UNITED  STATES 

V722 

UNITED  STATES 

V731 

UNITED  STATES 

V733 

UNITED  STATES 

V734 

UNITED  STATES 

V741 

UNITED  STATES 

V742 

UNITED  STATES 

V743 

UNITED  STATES 

V744 

UNITED  STATES 

V745 

UNITED  STATES 

V746 

UNITED  STATES 

V747 

UNITED  STATES 

V751 

UNITED  STATES 

V752 

UNITED  STATES 

V753 

UNITED  STATES 

V754 

UNITED  STATES 

V761 

UNITED  STATES 

V762 

UNITED  STATES 

V763 

UNITED  STATES 

TERRITORY 


C 

* 

* 

A 


A  1 

•  • 

C  1 

•  • 

c 

c 

C  4 

a  * 

C  I 

B  3 

B  3 

*  a 

B  3 

a  a 

B  3 


B 

B 

B 

B 

B 

B 

B 

B  1 

B  1 

B 
B 
B 
B 
B 
B 
B 
B 
6 
B 
B 
B 
B 
B 
B 
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V772 

V774 

y775 

V776 

V777 

V778 

V779 

V781 

V782 

V783 

V784 

V785 

V791 

V792 

V793 

V794 

V795 

V796 

V796 

V797 

V798 

W721 

W733 

W743 

W756 

W761 

X701 

X71 1 

X/21 

X73i 

X741 1 

X746 

X747 

X754 

X765 

X769 

X773 

Y627 

Y628 

Y712 

Y7222 

Y724 

Y731 

Y732 

Y741 

Y742 

Y752 

Y761 

Y775 

Y783 


UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
UNITED  STATES 
WAKE  ISLAND 
UNITED  STATES 

GUAM,  NORTHERN  MARIANAS 
CAROLINE  ISLANDS 
MARSHALL  ISLANDS 
FRENCH  POLYNESIA 
SOLOMAN  ISLAND 
VANUATU 
NEW  CALEDONIA 
TUVALU 

KIRIBATI  AND  PHOENIX  ISLAND 

WALLIS  AND  FUTUNA 

FIJI 

AMERICAN  SAMOA 

WESTERN  SAMOA 

TONGA 

DJIBOUTI 

ETHIOPIA 

SUDAN 

ETHIOPIA 

SOMALIA 

KENYA 

UGANDA 

TANZANIA 

ZANZIBAR  ISLAND 

SEYCHELLES 

MOZAMBIQUE 

MADAGASCAR 

MAURITIUS 


B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

a 

A 

A 


C 

C 
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Y784 

REUNION 

Z703 

ZAIRE 

Z721 

BURUNDI 

Z722 

RWANDA 

Z731 

ANGOLA 

Z741 

ZAMBIA 

Z742 

MALAWI 

Z745 

ZIMBABWE 

Z752 

NAMIBIA 

Z753 

SOUTH  AFRICA 

Z762 

BOTSWANA 

2772 

SWAZILAND 

Z783 

LESOTHO 

Z784’ 

SOUTH  AFRICA 

C 


1 


'This  guide  provides  information  concerning  unclassified  mapping  only.  It  is  based  on 
an  appraisal  of  a  majority  of  the  mops  available  in  the  series.  For  information  regarding 
map  series  not  listed  contact  DMA  (PR). 

’This  will  be  the  correct  status  for  these  series  if  the  present  configuration  of  Appendix 
D  is  approved. 
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APPENDIX  D 

INDEX  TO 
PREFERRED  GRIDS, 
DATUMS  AND 
AND  ELLIPSOIDS  SPECIFIED 
FOR  NEW  MAPPING 
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APPENDIX  E 

WORLD  GEODETIC 
SYSTEM  1984 


Prepared  by  DM.A  solely  as  input  data  for  use  in  NAVSTAR  GPS  user  equipment  utilizing 
existing  (Molodenskiy  formula-based]  software.  To  accomplish  accurate  geodetic  datum 
transformations,  future  military  equipment  (and  software]  should  utilize  the  "multiple  re¬ 
gression"  technique  that  DMA  is  developing.  A  complete  description  of  this  technique,  and 
a  listing  of  all  available  (required)  transformation  coefficients  will  be  published  in  the  final 
WGS  84  Development  Report. 
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E-1  A  list  of  WGS  84  Datum  to  Local  Geodetic  Datum  transformation  parameters  has 
been  prepared  by  the  Defense  Mapping  Agency  solely  as  input  data  for  use  in  NAVSTAR 
Globol  Positioning  System  (GPS)  User  Equipment  (UE)  utilizing  existing  software.  The  signs 
of  the  values  were  reversed  to  make  them  compatible  wirh  the  values  in  Table  2.  This 
information  is  included  to  assist  people  working  with  systems  using  GPS  for  subsystem 
initialization.  The  Local  Geodetic  System  to  WGS  84  mean  datum  shifts  (AX,  AY,  AZ)  end 
ellipsoid  parameter  differences  (Aa,  Afj,  Table  E-1,  are  for  use  with  the  software  currently 
available  in  the  User  Equipment.  Values  for  a  and  f  are  listed  with  figure  1. 

E-2  The  moan  datum  shifts  (AX,  AY,  AZ)  ore  of  questionable  accuracy  for  the  following 
local  geodetic  systems  identified  by  2: 

Bukit  Rimpah 
Camp  Area  Astro 
Gunung  Segaro 
Herat  North 
Indian 

Old  Hawaiian,  Maui 
Old  Hawaiian,  Oahu 
Old  Hawaiian,  Kauai 
South  American  (Yacarej 
Tananarive  Observatory  1925 

E-3  This  questionable  accuracy  is  due  to  the  limited  number  (or  total  lack)  of  Doppler 
stations  within  the  boundary  of  the  local  geodetic  datum  and/or  insufficient  reliable  infor¬ 
mation  in  either  the  geodetic  connections  or  for  the  loco!  geodetic  dotum  itself.  Since  the 
desired  (appropriate)  data  was  not  available  for  the  10  above  listed  datums  for  a  direct 
determinotion  of  their  Local  Geodetic  System  to  WGS  84  dotum  shiftslAX,  AY,  AZ),  these 
volues  ore  indirectly  determined  utilizing  previously  developed  Local  Geodetic  System  to 
WGS  72  datum  shifts.  Also,  due  to  the  absence  of  the  required  data.  Local  Geodetic 
System  to  WGS  84  mean  datum  shifts  (AX,  AY,  AZ)  could  not  be  developed  for  the  fol¬ 
lowing  seven  local  geodetic  systems  or  datums: 

Ghana 

Gunung  Serindung 
Hu-tzu-shan 
Local  Astro 
Montjong  Lowe 
Sierra  Leone  1960 
Voirol 

E-4  A  discussion  of  the  Molodenskiy  Datum  Transformotioi  .lulas  is  in  paragroph  2-3. 
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Table  E-1.  Molodenskiy  Tronsformotton  Conslonts  >o  Convert  From  locol  Dotum  to  WGS  84  (poge  1  of  3]. 


76.  North  American  1927  Clarice  1866  -9  151  185  -69.4  -0.37264  639 

Alaska  and  Canoda 

27.  Old  Hawaiian,  Maui^  International  210  -230  —357  —251  —0.14192  702 

28.  Old  Hawoiion,  Oohu’  International  201  -224  -349  -251  -0.14192  702 
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THE  GRIDS,  DATUMS,  AND  ELLIPSOIDS  SHOWN  IN  THIS  INDEX  ARE  FOR 
USE  IN  THE  PRODUCTION  OF  NEW  AND  REVISED  TOPOGRAPHIC  MAPS,  JOIN 
OPERATION  GRAPHICS,  AND  CERTAIN  LARGE  SCALE  COASTAL  NAUTICAL 
CHARTS.  BECAUSE  OF  CONTINUING  CHANGES  TO  GRIDS,  DATUMS,  AND 
ELLIPSOIDS,  USERS  OF  THIS  INDEX  SHOULD  CONSULT  THE  DMAHTC,  ATTN; 
DO/PPO,  WASHINGTON,  D.C.  20315-0030  FOR  VERIFICATION. 


API’fNDIX  B  culUaiiTs  ihe  1UO,000  Metei  Squaie  Ideniiflcatmris  used  in  the  [vlilitaiy 
I'liii!  Refereiinny  System.  Since  the  Ktentifications  are  based  on  ellipsoids  and  their  liiniis, 
i:li;)iiyes  in  the  identificatiGiib'  will  be  necessary  as  the  ellipsoids  are  changed. 

GRIDS  -Unless  otherwise  indicated,  the  approved  grid  fo>  new  map  production  is  the 
Un:vuiSDt  Transverse  Mercator  Grid. 

Till;  .ipproved  Preferred  Grids  are  represented  in  black.  Prrticulars  for  each  of  the  grids 
shown  on  this  index,  i.e..  grid  color,  gnd  origin,  grid  referencing  indentificatmns.  etc  are 
codia  ned  elsewhere  m  this  manual. 


The  Universal  Polar  Siereographic  Grid  is  used  for  mapping  north  of  84"N.  and  south  of  80'S. 
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